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A. PSP Cover Sheet 

Proposal Title: Willow Slough Watershed Rangeland Stewardship Program 

Applicant Name: National Audubon Society - California 
Contact Name: Daniel Taylor, Executive Director 
Mailing Address: 555,Audubon Place, Sacramento, CA 95825 
Telephone: (916) 481-5332 
Fax: (916) 481-6228 
Email: dtaylor@audubon.org 

Amount of funding requested: $1,800,668 
Some.entities charge different costs dependent on the source of the funds. If it is different 
for state or federal funds list below. , , ' 

State cost Federal cost 

Cost share partners? XYes -No 
Cost-share estimates include estimates of contributions to the current phase ofthe 
program to date, as well as estimates of future contributions to the next phase of the 
program. 
CALFED Bay Delta (Grant #98-E13): $636,000 
U.S.D.ANatura1 Resources Conservation Service: $125,000 
Yo10 Resource ConservationDistrict: $25,000 
California Department of Fish and Game: $40,000 
U.S. Fish and Wildlife Service: $65,000 
U.S.D.A., Agricultural Research Service: $650,000 
California Department of Forestry and Fire Protection: $25,000 
U S .  Army Corps of Engineers: $5000 
U.C. Cooperative Extension: $8000 
Watershed Landowners: $60,000 
National Fish and Wildlife Foundation: $1 16,000 
Packard Foundation: $16,000 
Michigan State University: $30,000 
U.C. Davis: $52,000 

Indicate the Topic for which you are applying (check only one box): 
- Natural Flow Regimes 
- Beyond the Riparian Corridor 
- Nonnative Invasive Species 

mailto:dtaylor@audubon.org


X Local Watershed Stewardship 
- Channel Dynamics/Sediment Transport 
- Environmental Education 
- Flood Management 
- Special Status Species Surveys and Studies 
- Shallow Water Tidal/ Marsh Habitat 
- Fishery Monitoring, Assessment and Research 
- Contaminants 
- Fish Screens 

What county or counties is the project located in? Yolo County 

What CALFED ecozone is the project located in? See attached list and indicate 
number. Be as specific as possible. 10.4 Yolo Basin, Willow Slough 

Indicate the type of applicant, (check only one box): 
- State agency 
- Federal agency 
- PublicMon-profit joint venture 
X Non-profit 
- Local government /district 
- Tribes 
- University 
- Private part y 
.- Other: 

Indicate the primary species which the proposal addresses (check all that apply): 
- San Joaquin and East-side Delta tributaries fall-run chinook salmon 
- Winter-run chinook salmon 
- Spring-run chinook salmon 
- Late-fall run chinook salmon 
- Fall-run chinook salmon 
- Delta smelt 
- Longfin smelt 
- Splittail 
- Steelhead t rout 
- Green sturgeon 
- Striped bass 
- White Sturgeon 
- All chinook species 
X Waterfowl and Shorebirds 
- All anadromous salmonids 
X Migratory birds 

X Other listed TIE species: VELB, Swainsons Hawk, California tiger salamander, 
Western spadefoot toad, Western pond turtle, 

- American shad 



Indicate the type of project (check only one box): 
- ResearchMonitoring 
- Watershed Planning 
X PiloVDemo Project 

- Full-scale Implementation 

Is this a next-phase of an ongoing project? Yes X No- 

Have you received funding from CALFED before? Yes X 
If yes, list project title and CALFED number: Union School Slough Watershed 
Improvement Program (Grant #: 98-El3) 

Have you received funding from CVPIA before? Yes - No X 
If yes, list CVPIA program providing fimding, project title and CVPI A number (if 
applicable): 

By signing below, the applicant declares the following: 
The Athfulness of all representations in their proposal; 
The individual signing the form is entitled to submit the application on behalf of the 
applicant (if the applicant is an entity or organization); and 
The person submitting the application has read and understood the conflict of interest 
and confidentiality discussion in the PSP (Section 2.4) and waives any and.al1 rights 
to privacy and confidentiality of the proposal on behalf of the applicant, to the extent 
as provided in the Section. 

- Education 

No- 

Daniel, Taylor. Executive Director. National Audubon Societv - Califomia 
Printed name of applicant + Sign ure of app ~ c a  t: 



B. Executive Summary 

Title of Project: Willow Slough Watershed Rangeland Stewardship Program 
Amount Requested $1,800,668 Applicant Name: National Audubon Society - California 
Address: 555 Audubon Place, Sacramento, CA 95825 Phone: (916) 481-5332 FAX (916) 481-6228 
E-mail of Primary Contact(s): dtavlor@audubon.com 
Participants and Collaborators: Rangeland landowners of Willow Slough Watershed, Yolo County 
Resource Conservation Service, Natural Resources Conservation Service, Michigan State University, U.C. 
Cooperative Extension, University of California at Davis, USDA Agricultural Research Service. 
Project Location: Inner Coast Range foothills of the Willow Slough Watershed, Yolo County. 
Project Objectives: To develop an expanded watershed stewardship program to enhance and restore 
riparian and grassland habitats, improve forage quality, improve water quality and reduce erosion. 
Approach: To build on existing relationships with ranchers forged through our previous CALFED 
contract to implement recommendations of the Willow Slough Integrated Resources Management Plan, 
while expanding research and monitoring efforts to 1) test the assumptions on which watershed objectives 
are based and 2) provide environmental and economic data to allow an adaptive management approach. 
Hypotheses: Together with our research subcontractors, we will test or evaluate a total of 36 hypotheses 
derived from the assumptions upon which Willow Slough watershed objectives are based-and which 
form the main tenets of,this project's conceptual model. These are that: 1) successful implementation of 
conservation and restoration practices is best achieved through a community-based watershed stewardship 
program; and 2) conservation and restoration practices on individual farms and ranches will increase 
biodiversity and quality habitat for wildlife, improve water quality, control invasive non-native plants, and 
sustain the economic conditions for agriculture. The individual hypotheses are listed in Tables 2 and 3. 
Uncertainties Involved: This project addresses ERPP uncertainties related to"'Beyond the Riparian 
Corridor" by focusing on agricultural (rangeland) conservation and wildlife-friendly rangeland practices. 
Expected Outcomes: 1. An ongoing, landowner-driven, rangeland stewardship group, 2. At least 2 ranch- 
wide conservation plans, including prescribed grazing plans; 3. Implementation of conservation and 
restoration activities, including: 1200 acres of prescribed burning, restoration of 200 acres of native 
perennial grassland, 3 miles of riparian fencing and revegetation, erosion control demonstration projects 
using bioengineering, and enhancement of stock ponds for wildlife; 4.Assessment of range and habitat 
condition and species distribution using remote sensing technology; 5. A web-based decision-support tool 
for landowners 6.  Identification and assessment of resource needs for rangeland stewardship, including 
conservation easements, restoration loan funds, and a working "grassbank"; 7. Research and monitoring 
on a) the palatability and nutritional value of native perennial grasses; b) effectiveness of grassland 
restoration techniques; c) soil, plant, and avian response to grassland and riparian restoration projects; and 
d) factors that influence landowner participation in watershed stewardship. 
Applicability to CALFED ERP Goals: 1. achieve the recovery of at-risk native species, by improving 
habitat values in rangelands (grassland and riparian areas) for migratory birds, the valley elderberry 
longhorn beetle, California Swainson's hawk, California tiger salamander, western spadefoot toad, 
westem pond turtle, giant garter snake; 3. maintain and enhance populations of selected species for 
sustainable commercial and recreational harvest, by improving habitat values for Central Valley upland 
game species and migratory waterfowl; 4. restore functional habitat types, especially riparian and 
perennial grassland habitats on rangelands for public values; 5. reduce the negative biological and 
economic impacts of non-native species on riparian and grassland habitats; and 6. improve and maintain 
water quality by reducing erosion on rangeland and sediment delivery to watershed waterways. 
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C. Project Description 

1. Statement of the Problem 
a. Problem 
The Willow Slough watershed is an important contributor to the health of the Bay-Delta ecosystem 
(ERPP, W. pp. 341-353). In 1996, the Willow Slough Watershed Integrated Resources Management Plan 
(Willow Slough Plan) identified three major categories of natural resource problems within this 13 1,000- 
acre watershed, including: 1) lack of biodiversity and quality habitat for wildlife as a result of 
conventional land management practices; 2) degradation of water quality through sediment and nutrient 
loading; and 3) the resulting threats to agricultural sustainability in the region. Rangeland resources have 
been degraded by more than 100 years of intensive sheep and cattle grazing and poor land management 
practices that have reduced diversity of plant species and cover, reduced infiltration and increased rainfall 
run-off, accelerated erosion, and degraded riparian habitats. Intensive farming practices have degraded 
water quality, severely reduced important riparian and wetland habitats, and increased flooding problems. 
The Plan further recognized that the upper and lower watershed resource problems are intimately tied to 
one another, so that only an integrated approach to managing watershed resources can improve overall 
ecological health. 

The Willow Slough Plan (Jones & Stokes, 1996) came out of a two-year planning process with local 
landowners initiated by the Yolo County Resource Conservation District (Yolo RCD), Yolo County Flood 
Control and Water Conservation District, Yolo County Community Development Agency, and the 
California Wildlife Conservation Board. In 1998, Audubon-California teamed up with the Yolo RCD to 
initiate a focused effort to implement the recommendations of the Plan in the Union School Slough 
watershed, a subwatershed of Willow Slough. This CALFED-funded effort, now entering its second year, 
has beemwell-received in the region and has achieved many of its initial goals (see Appendix 1). 

Nevertheless, the scope of the resource issues in the watershed demands that we expand our efforts. 
Together, Audubon-California and the Yolo RCD are proposing complementary projects for the upper and 
lower watersheds, respectively, that 1) build on momentum and the lessons learned through the Union 
School Slough Watershed Improvement Program (USSWIP); 2) build on the RCD’s implementation and 
monitoring efforts during the previous 5 years; 3) initiate systematic efforts to assess the contribution of 
restoration and conservation activities to overall watershed health. This data-driven approach, undertaken 
together with our farm- and ranch-owner participants, will provide needed information to feed back into 
an adaptive management program. It will also provide effective models for partnering with agriculture, the 
largest resource user in the Bay Delta system. 

b. Conceptual model 

(Willow Slough Plan, p. 4-1). The Willow Slough Plan is based in two over-arching tenets that Audubon- 
California has adopted as the conceptual model for t h i s  program. 

Tenet 1. Successful implementation of conservation and restoration practices is best achieved 
through a community-based watershed stewardship program with voluntary participation by 
landowners. “Participation in the development, implementation and monitoring of watershed 
management activities by local landowners and other watershed stakeholders, including government 
agencies and academic institutions is essential to effective long-tern land stewardship” (ERPP 2001 
Implementation Plan, Proposal Solicitation Package, p 39.) The philosophy behind the Willow Slough 
Plan is that farmers and ranchers are the key players in local solutions to watershed problems. Yet, more 

“Integrated resources management is a synthesis of science and technology with values and ethics” 
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often than not, the very landowners upon whom stewardship responsibility rests lack the time, resources, 
and expertise to get the job done. 

Our efforts to build a community-based program through the USSWIP have centered on involving 
landowners in group and individual meetings; providing them with technical and financial assistance in 
planning, permitting, designing, implementing, and managing conservation projects; and offering training 
workshops to disseminate practical and technical information on relevant conservation and restoration 
techniques. Our assumption is that these approaches will increase farmers’ and ranchers’ awareness, 
knowledge and appreciation of natural resources, and therefore their interest in and capacity for 
implementing conservation and restoration activities. Yet, little information is available on the 
effectiveness of these approaches. Audubon is now proposing to systematically evaluate the outreach and 
educational efforts at the same time that we will test hypotheses related to the ecological impact of the 
actual conservation and restoration activities that result from them (Tenet #2 of our conceptual model, 
below). We believe that this is the first watershed program that embraces this dual evaluation approach. 

Tenet 2. Conservation and restoration practices on individual farms and ranches will increase 
biodiversity and quality habitat for wildlife, improve water quality, control invasive non-native 
plants, and sustain the economic conditions for agriculture. “Important questions remain about plow 
agricultural practices can be enhanced or modified to improve ecological conditions and species health” 
(ERF’P 2001 Implementation Plan, PSP, p. 38.). Many of the conservation and restoration activities 
carried out on agricultural lands in the watershed to date are based on general assumptions regarding their 
contribution to improving ecological and economic conditions (see Table 1). Audubon’s goal here is to 
evaluate many of these assumptions as they relate to the upper watershed. Together with our research 
subcontractors, we will test a series of hypotheses detailed in Table 3. 

c. Hypotheses being tested 
Tables 2 and 3, respectively, present the hypotheses that are derived from the two key tenets of our 
conceptual model, and the program activity (subtask) with which they are associated. The tables also 
identify the methods to be used to test or evaluate each hypothesis and the CALFED ERP goals andor 
uncertainties that each activity addresses. 

d. Adaptive Management 
Figure 1 illustrates the adaptive management program that has been adopted for this program. It builds on 
work that began many years ago through the development of the Willow Slough Plan. The Plan and those 
who shaped it identified problems and management objectives based on available information, the 
experience of stakeholders, and a general understanding of how the watershed ecosystem functions and 
how it has been altered. The process also evaluated opportunities and constraints for improving resource 
management and watershed conditions. These were the first critical steps in an adaptive management 
process. Through the USSWIP, Audubon and the Yo10 RCD then undertook a set of pilot or 
demonstration projects in a subwatershed. Rangeland projects include: 1) fencing and replanting riparian 
areas; 2) prescribed burning to eliminate noxious weeds, restore grasslands, and improve forage; 3) 
reseeding with native perennial grasses; and 4) enhancing habitat on stock ponds. Existing literature 
establishes that these types of activities undertaken elsewhere have improved riparian and grassland 
habitats, reduced damage to riparian areas from grazing livestock, improved water quality, increased 
biodiversity, reduced invasions of noxious weeds, and improved forage quality (Anderson 1999, Barrows 
et. al. 1998, Chaney, et al. 1993, DiTomaso et. al. 1999, Menke 1980, The Nature Conservancy 1999, 
USDI 1997, Wirka 1999, Wood 2000, Wrysinki et al. 1998). Indeed, we believe that enough evidence 
exists to continue with implementation of these activities on a larger scale. However, our ability to build 
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Table 1. General assumptions regarding the contribution of conservation and restoration practices towards watershed 
management objectives. 

Rangeland Conservation 
Practices 
Fencing riparian areas and 

riparian corridors 
revegetating with native of 

(Subtask 2.1) 

Prescribed burning 
(Subtask 2.2) 

Native perennial grassland 
restoration 
(Subtask 2.3) 

Fencing and planting stock 
ponds and provision of off. 
pond watering system 
(Subtask 2.4) 

Gully and streamhank 
stabilization using 
hiotechnical materials 
(Subtask 2.5) 

L 

Watershed Man: 
Improves water quality Increases biodiversity and quality 

habitat for wildlife by ... 
... increasing forage, nesting and 
cover quality of riparian and 
grassland habitats for greater 
diversity and abundance of wildlife 
species. 

availability throughout the year and 
... increasing forage diversity and 

improving habitat values of nesting 
and cover for grassland wildlife 
species. 
... increasing forage diversity and 
availability throughout the year and 
improving habitat values of nesting 
and cover for grassland wildlife 
species. 

~ 

... increasing forage, nesting, and 
cover quality of riparian and 
grassland habitats for greater 
diversity and abundance of wildlife 
species. 

.,.increasing forage, nesting, and 
cover of riparian habitats for greater 
diversity and abundance of wildlife 
species. 

by.. . 
... reducing nutrient and 

sfreams by minimizing 
sediment loading to 

trampling of stream 
banks and defecation in 
riparian corridors. 

. . .p  romoting native 
perennial grasslands 
which improve 
infiltration and 
groundwater recharge. 

rangeland by increasing 
... reducing erosion from 

result of deep-rooted 
water percolation as a 

perennial grasses. 

sediment loading to 
... reducing nutrient and 

streams by minimizing 

defecation into streams. 
trampling of banks and 

.,.reducing erosion and 
sediment loading to 
streams from rangeland. 

native plants hy ... 
infestations though 
... reducing weed 

appropriately timed 
grazing of riparian 
corridor. 

Controls invasive non- 

infestations in rangelands 
... reducing annual weed 

and promoting existing 
populations of native 
perennial grasses. 

weed infestations in 
,..suppressing annual 

rangelands and 
establishing populations 
of native perennial 
grasses. 

infestations though 
,,.reducing weed 

appropriately timed 

area. 
grazing within stock pond 

Sustains economic conditions for 
agriculture by... 
... improving property values by 
managing valuable aesthetic and 
natural resource. 

populations of wildlife species for 
.,.maintaining and enhancing 

sustainable commercial and 
recreational harvest 
... improving forage quality and 
quantity for livestock grazing. 

... extending the length of the forage 
season for livestock grazing. 

... maintaining and enhancing 
populations of wildlife species for 
sustainable commercial and 
recreational harvest 
.,.providing clean and dependable 
sake of drinking water for 
livestock. 

.,.maintaining and enhancing 
populations of wildlife species for 
sustainable commercial and 
recreational harvest. 



and/or uncertlunty I and I 
Uncertainty: Beyond the Riparian 
Comdor 

Other topic areas: Local 
Watershed Stewardship, 
Environmental Education 

Uncertainty: Beyond the Riparian 
Corridor 

Other topic areas: Local 
Watershed Stewardship, 
Environmental Education 

Uncertainty: Beyond the Riparian 
Corridor 

Other topic areas: Local 
Watershed Stewardship, 
Environmental Education 

Uncertainty: Beyond the Riparian 
Corridor 

Other topic area: Local Watershed 
Stewardship 
Uncertainty: Beyond the Riparian 
Corridor 

Other topic areas: Local 
Watershed Stewardship, 
Environmental Education 

H1.I Land manager voluntary participation in conservation activities will be enhanced through res la r  contact with other watershed 
stewards 

H1.2 Landowner participation in conservation activities will be enhanced by providing whole ranch conservation planning service that 
addresses multiple resource issues 

H1.3.1 Land manager applications for existing cost-share programs for habitat enhancement and conservation (e.g. NRCS, WCB, USFWS) 
will increase in the watershed when facilitated by third-party technical assistance 

H1.3.2 Land manager applications for existing cost-share funding would be enhanced by the availability of low-interest funds to provide 
“bridge” loans for initial capital outlays while landowners are awaiting reimbursement from cost-share agencies. 
H1.3.3 Land manager voluntary participation in conservation activities will be enhanced by the possibility of selling conservation easements 
for their properties 

H1.4 The availability of reserved forage that may be accessed while resting or restoring portions of their working range will increase 
landowners’ willingness to participate in prescribed burning or other restoration activity 

H1.5.1 Land manager voluntary participation in conservation activities will be enhanced through participation in training workshops that 
provide practical and technical information on relevant conservation topics 

H1.5.2 Providing land managers with regular, near-real-time spatial analyses of vegetation properties will enhance their ability to use 
adaptive management for conservation and rangeland goals 

H1.5.3 Providing land managers with information regarding the cost of implementing conservation activities will enhance their ability to use 
adaptive management for conservation and rangeland gods 

H1.5.4 Ranchers’ willingness to try reseeding with native perennial grasses will be increased by’the availability of  data confirming the 
forage quality and palatability of native grass species in the watershed 

Landowner sur 

Landowner sur 

Landowner sur 
Tracking of co: 

Landowner sur 

Landowner sur 

Landowner sur 

Landowner sur 

Landowner SUI 

Landowner SUI 
Cost assess me^ 

Landowner SUI 

Forage quality 
results (Subtas 



anwur uncrmnry 

Goal 1. At-risk native species 

Goal 3. Harvestable species 

Goal 4. Habitats 

Goal 5. Non-native invasive 
species. 

Goal 6. Sediment and water 
quality 

Uncertainty: Beyond the 
Riparian Corridor 

Goal 1. At-risk native species 

Goal 3. Harvestable species 

God 4. Habitats 

Goal 5. Non-native invasive 
species. 

Uncertainties: Beyond the 
Riparian Corridor,. Non-native 
Invasive Species 

H2.1.1 Fencing riparian areas from livestock will increase cover of riparian vegetation generally and increase cover of native species, even 
areas that are not revegetated 

H.2.1.3 Restoration practices wilI increase avian species richness and density within the restored riparian systems 

H.2.1.4 Within the restored riparian areas, the avian community composition will shift from generalist to riparian specialist bird species as 
the system approaches reference conditions 

H2.1.5 Willows and cottonwoods can be successfully established in upland riparian corridors, even in those where riparian tree species have 
been eradicated by livestock 

H2.1.6 Well-timed and limited introduction of grazing animals into fenced riparian areas can provide valuable forage and weed control 
while minimizing damage to riparian vegetation 

H2.1.7 Fencing riparian areas from livestock will improve water quality 

H2.2.1 Cover of medusahead and star thistle in heavily infested rangeland units will be reduced after welt-timed prescribed fire in the spring 

H2.2.2 Cover of native perennial grasses will increase in prescribed fire units in which populations natives occur prior to the burn 
(ConverseIy, fire alone will not increase native.perennia1 cover in units in which natives are not present before the burn) 

Quantitative ve 
Remote sensing 

Avian point COI 

Qualitative cen 
3.1) 

Qualitative cen 
3.1) 
Remote sens.int 
This hypothesi 
related project 
Quantitative ve 
Remote sensin2 

Quantitative ve 

Remote sensini 

http://sens.int


Goal 3. Harvestable species 

Goal 4. Habitats 

Goal 5. Non-native invasive 
species. 

Uncertainties: Beyond the 
Riparian Corridor, Non-native 
Invasive Species 

H2.3.2 Cover and density of individual native grass species will vary by pre- and post-planting management techniques 

H2.3.3 Sites with locally severe infestations of particularly intractable invasives will experience less restoration success than adjacent sites 

H2.3.4 Introduction of native forbs will increase plant community productivity (cover) and diversity 

H2.3.5 Species diversity will be greater and vegetative cover will be more stable in treatments where native forbs are seeded after two years 
3f broadleaf herbicide application, as compared to seeding the forbs at the same time as the grasses 

H2.3.6 Plots where both native forbs and perennial grasses have established will contain significantly less cover of exotic weeds than plots 
where both these species have not established 

H2.3.7 Forage value of native perennial grasses and nonnative annual grasses will vary seasonally and by species, but cumulative forage 
value of native grasses will be higher for native perennial species than annuals 

H2.3.8 Grazing animal selectivity will not favor individual native grass species or types of grasses (native versus perennial) 

H2.3.9 Diversity and abundance of upland bird species will be increased in the restored perennial grasslands compared to areas dominated 
by nonnative annual grasses 

H2.3.10 Perennial grassland restoration practices will increase avian species richness and density in the restored areas, and there will be a 
Shift from generalist to grassland specialist species as the system approaches reference conditions 

H.2.3.11 Brush piles and perches will increase bird use, abundance and species composition by providing cover, foraging perches, and 
nesting habitat 

H2.3.12 Within the restored areas, the diversity and abundance of grassland specialist species will be greater in more successful restoration 
than less successful sites 

H2.3.13 Rangeland restoration using deep-rooted native perennial grasses will improve soil water percolation and retention, reduce soil 
:ompaction, enhance nutrient use efficiency, and ensure vigorous re-growth compared to annual grassland systems 

H2.3.14 Establishment of native perennial grasses will result in a reduction in the annual weed seed bank over time 

Quantitative vel 

Quantitative ve; 

Planting experil 
block design (SI 

Planting experil 
block design (SI 

Planting experil 
block design (SI 

Laboratory anal 
samples collect 

Forage behavio 
3.4) 
Fecal analysis ( 
Avian point COI 
structure (subta 

Avian point cot 
structure {subta 

Avian point COI 

Avian point COI 

structure and c( 

Replicated labc 
measure N and 
retention and st 
evaluation for 1 
accumulation. 
nitrate-N and a 
(subtask 3.6) 
Soil weed seed 
-..A _A"^., d^..L. 



Goal 3. Harvestable species 

Goal 4. Habitats 

Goal 5. Non-native invasive species. 

Goal 6. Sediment and water quality 

Uncertainty: Beyond the Riparian 
Corridor 
Goal 6. Sediment and water quality 

Uncertainty: Beyond the Riparian 
Comdor 

revegetatea 

H2. Well-timed and limited introduction of gazing animals into fenced pond 

riparian vegetation 
3.1) areas can provide valuable forage and weed control while minimizing damage to 
Quantitative and qualitative vegetation analysis (subtask 

HI. Small scale stabilization projects using biotechnology will reduce erosion 
(Subtask 3.1) in rangeland guIlies 
Erosion pin monitoring 



2. Goals and Objectives (identified in WS Plan) 
Revise 
watershed 

1, Increase biodiversity and quality habitat for wildlife 

objectives 
2. Improve water quality 
3. Control invasive non-native plants 
4. Sustain economic conditions for agriculture 

3. Conceptual Model 
Tenet 1. Tenet 2. 

Redefine 
Model 

, Successful implementation of Conservation and restoration practices on 
A conservation and restoration practices individual farms and ranches will increase 

is best achieved through a community- biodiversity and quality habitat for wildlife, 
based watershed stewardship program improve water quality, and control invasive 
with voluntary participation by non-native plants, and sustain the economic 
landowners. conditions for agriculture. 

Undertake pilot/demonstration projects related to Undertake pilotldemonstration projects re1 
Tenet 1 of Conceptual Model Tenet 2 of Conceptual Model 

\- r 

4. Restoration Actions 

Continue with 
restoration 
activities at 
larger-scale 

Task 1. Landowner outreach, education, and Task 2. Implementation of conservation 
project planning restoration activities 
Subtask 1.1 Establishment of rangeland stewardship Subtask 2.1 Riparian fencing and reveget 

Subtask 12Whole ranch conservation plans and Subtask 2.3 Native perennial grassland 
individual project planning restoration 
Subtask 1.3 Resource development and capacity Subtask 2.4 Stock pond enhancement for 
building and water quality 
Subtask 1.4 Grass bank feasibility study Subtask 2.5 Control of gully erosion with 
Subtask 1.5 Landowner training workshops bioengineering 

group Subtask 2.2 Prescribed burning 

Test hypotheses related to 
Tenet 1 of Conceptual Model 

(See Table 2) 

Test hypotheses related to 
Tenet 2 of Conceptual Model 

(SeeTable 3) 

11 
5. Monitoring 
Task 3 Research, assessment and monitoring 
Subtask 3.1 Ground-based monitoring of vegetation response to conservation and restoration 
activities 
Subtask 3.2 Rangeland monitoring and analyses using GIS and remote sensing technology 
(MSU subcontract- Qi and Malmstrom) . .  

.. ,. .-- - , . . , , . . . . 



on these efforts has in part been limited by our current lack of funding to assess and monitor our initial 
projects. This proposal will close that gap in the adaptive management process by initiating systematic 
assessment and monitoring efforts. 

2. Proposed Scope of Work 

a. Location and/or Geographic Boundaries of the Project 
The project is located in Yolo County, Ecozone 10.4 Yolo Basin, Willow Slough. Figure 2 is a location 
map showing the entire watershed. The watershed includes the steep eastern slope and low-lying foothills 
of the inner Coast Ranges and the relatively flat alluvial plain of the southern Sacramento Valley. Figure 
3 is a map showing the Willow Slough upper watershed rangelands (project boundary and geographic 
coordinates) on a USGS quadrangle basemap. The program area encompasses all privately-owned 
ranches from the western watershed boundary to the Winters Canal at the base of the foothills. 

b. Approach 
The proposal develops an expanded watershed stewardship program that builds on existing relationships 
with ranchers forged through the USSWIP. It also expands research and monitoring efforts to: 1) test the 
assumptions on which watershed objectives are based and 2) provide environmental and economic data to 
allow an adaptive management approach. The program is organized into three tasks: landowner outreach, 
education, and project planning (Task l), implementation of restoration and conservation activities (Task 
2), and research, assessment and monitoring (Task 3). Program Management is included as a separate and 
final task (Task 4). Although each is described discretely below, it should be noted that all three tasks are 
closely integrated, as indicated in Figure 1 and Tables 1, 2 and 3. Tasks 1 and 2 will be carried out 
primarily by Audubon-California staff, working with participating landowners, the Yolo RCD and 
participating agencies. Five of the 8 subtasks in Task 3, however, will be subcontracted to research 
institutions. General information about the proposed approaches and methodologies for these 
subcontracted research tasks is included below, but detailed workplans are relegated to Appendix 2. The 
schedule and primary outcomes for each task and subtask are contained in Table 4. 

Task 1. Landowner outreach, education, and project planning 

Subtask 1.1 Establishment of a rangeland stewardship group. During the first year of the USSWIP, 
Audubon established a presence in the watershed by getting to know individual landowners and their 
families, implementing successful demonstration projects, and delivering on cost-share funding 
opportunities. We learned that while communication and coordination among landowners, agencies and 
other watershed stakeholders is a prerequisite of success, large meetings of watershed participants is not. 
While it is important that individual landowners feel that they are part of a larger effort, it is more 
important that they feel like their individual needs and concerns are being heard. Therefore, our proposed 
rangeland stewardship group will rely less on whole-group meetings, and more on individual outreach. 
The first step will be an in-depth landowner survey and one-on-one meetings and site tours. From these 
we will develop a rangeland improvement priority list and research agenda. 

Subtask 1.2. Whole ranch conservation plans and individualprojectplanning. Project staff will work 
with landowners to develop comprehensive whole-ranch conservation plans as well as individual project 
plans. Conservation plans will identify priority areas and practices for implementation and management 
on a long-term basis (beyond the scope of this grant). Practices may include prescribed fire, controlled 
grazing, reseeding, targeted weed control, riparian fencing and restoration, habitat enhancements, water 
development, stock pond habitat enhancements, erosion control projects, “eco-tourism” opportunities, 
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Table 4. Program Outcomes and Annual Schedule 
TASK 
Program management 

YEAR ONE I YEARTWO I YEARTHREE 

Establish subcontractor agreements (first year), coordinate subcontract progress with Principal Investigators, and review of 
Hire (first year) and manage program staff 

subcontractor annual and final reports 
Conduct monthly coordination and information dissemination meetings between Auduhon, Yolo RCD staff, and other program 
participants 
Prepare and submit monthly invoices and quarterly reports to CALED (or Contracting Agency) 

TASK 1. LANDOWNER OUTREACH. EDUCATION. AND PROJECT PLANNING 

Subtask 1.1 Establishment of 
rangeland stewardship group 

Subtask 1.2. Whole ranch 
conservation plans and 
individual project planning 

Subtask 1.3. Resource 
development and capacity 
building 

Survey landowner interest in 
participating in program (coordinate 
with initial landowner survey under 
Subtask 3.7) 
Develop watershed rangeland 

research agenda 
improvement priority list and 

Develop comprehensive rangeland 
conservation plan with one or two 
large landowners (ongoing through 
subsequent years) 

management plans with individual 
landowners for conservation projects 
(under Task 2) 
Coordinate with program partners to 
provide technical and cost-share 
support 
Conduct assessment of potential 
revolving loan fund 
Identify conservation easement 
possibilities with willing landowners 
Develop long-term funding plan for 
watershed 

Develop implementation and 

Refine watershed rangeland 

research agenda 
improvement priority list and 

Continue to develop implementation 
and management plans with 
individual landowners for 
conservation projects (under Task 2) 

Continue to coordinate with program 
partners to provide technical and 

e Continue to conduct assessment of 
cost-share support 

Continue to identify conservation 
potential revolving loan fund. 

Continue to develop long-term 
easement possibilities 

funding plan for watershed 

Refine watershed rangeland 
improvement priority list and 
research agenda 

Continue to develop implementation 
and management plans with 
individual landowners for 
conservation projects (under Task 2) 

Continue to coordinate with program 
partners to provide technical and 

Continue to conduct assessment of 
cost-share support 

Continue to identify conservation 
potential revolving loan fund 

Continue to develop long-term 
easement possibilities 

funding plan for watershed 
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Table 4. Continued 
Subtask 1.4. Grass bank 
feasibility study 

Subtask 1.5 Landowner training 
workshops 

TASK 2. IMPLEMENTATION OF COI 
Subtask 2.1 Riparian fencing and 
revegetation 

Subtask 2.2 Prescribed burning 

Subtask 2.3 Native perennial 
grassland restoration 

Subtask 2.4 Stock pond 
enhancement for wildlife and 
water quality 

Subtask 2.5 Control of gully 
erosion with bioengineering 

Conduct literature search 
Hold interviews with TNC/Malpais 

Define scope for potential Yolo 
border grouplranchers 

County grass bank 
Develop initial cost assessment 

Conduct 2 landowner training 

1 Provide training in decision-support 
workshops 

tool based on remote sensing data 
(under subtask 3.2) 

CRVATION AND RESTORATION ACTIVITIES 
Fence approximately 1 mile of 
riparian corridor and revegetate a 
portion with native trees, shrubs, 

Coordinate management of project 
grasses 

sites, including prescribed grazing, 
with landowners 
Conduct 300-400 acres of prescribed 
burns. 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 
Reseed 100 acres with native 

Coordinate management of project 
perennial grasses 

sites, including prescribed grazing, 
with landowners 
Implement 1 stock pond enhancement 
project 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 

Conduct erosion control 
demonstration projects 

Field trip to Malpais Borderlands 

Complete draft feasibility study 

Circulate study among 

Group site 

detailing acreage, membership rules 

landowners/agency partners for 
comment 
Conduct 2 two training workshops 
Provide additional training to 
landowners in decision-support tool 
based on remote sensing data (under 
subtask 3.2) 
Share preliminary research results 

Fence approximately 1 mile of 
riparian corridor and revegetate a 
portion with native trees, shrubs, 
grasses. 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 
Conduct 300-400 acres of prescribed 

8 Coordinate management of project 
burns 

sites, including prescribed grazing, 
with landowners 
Reseed 100 acres with native 
perennial grasses 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 
Implement 2 stock pond enhancement 

Coordinate management of project 
projects 

sites, including prescribed grazing 
with landowners 

Conduct erosion control 
demonstration proiects 

Complete feasibility study 
Make recommendations on next steps 
Initiate next steps if feasible 

Conduct 2 two training workshops. 
Provide additional training to 
landowners in decision-support tool 
based on remote sensing data (under 
subtask 3.2) 
Share preliminary and final research 
results 

Fence approximately 1 mile of 
riparian corridor 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 

Conduct 300-400 acres of prescribed 
burns 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 
Coordinate management of project 
sites, including prescribed grazing, 
with landowners 

Implement 1 stock pond enhancemen1 
project 
Coordinate management of project 
sites, including prescribed grazing 
with landowners 

Conduct erosion control 
demonstration projects 
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Table 4. Continued 

selectivity and forage quality of 
evaluation of palatability, 

native and introduced grasses 
and forbs (UCD Subcontract - 
Laca) 

t Subtask 3.5 Wildlife monitoring 
and assessment in restored 
perennial grassland and upland 
riparian sites (UCD Subcontract 
- Anderson) 
Subtask 3.6 Field-based research 
Dn soil and plant response to 
restored perennial grasslands 
versus non-native annual 
grasslands (ARS Subcontract - 
Young and Steiner) 

Subtask 3.7. Assessment of 
landowner participation in 
watershed stewardship 

Establish forage quality working 

Conduct field observations on 

Conduct fecal analysis 
1 Analyze lab samples for nutritional 

group 

selectivity 

Participate in landowner training 
status 

workshops to disseminate 
preliminary research findings 
Establish study sites 
Measure structural characteristics of 

Conduct weekly point-count surveys 
Submit annual report on findings 
Establish study sites and 

Monitor nitrogen and carbon cycling 
instrumentation 

in soil approximately 9 times per year 
Generate soil water retention curves 
and soil bulk density 
Monitor soil compaction at least four 

Sample below- and above-ground 
times 

plant biomass when the major grass 
species are at peak flowering 
Collect water samples from suction 
cup lysimeters at least nine times per 
year 

findings 

vegetation 

Submit annual progress report on 

Conduct baseline surveys 

b Distribute initial results to working 

I Conduct field observations on 

I Conduct fecal analysis 
1 Analyze lab samples for nutritional 

b Submit final report of findings. 

group 

selectivity 

status 

D Measure structural characteristics of 

b Conduct weekly point-count surveys 
1 Submit annual report on findings 

b Monitor nitrogen and carbon cycling 

B Monitor soil compaction at least four 
in soil approximately 9 time per year 

D Sample below- and above-ground 
times 

plant biomass when the major grass 
species are at peak flowering. 

m Collect water samples from suction 
cup lysimeters at least nine times per 
year 

findings 

vegetation 

. Submit annual progress report on 

Measure structural characteristics of 

0 Conduct weekly point-count surveys 
Submit final report on findings 

Monitor nitrogen and carbon cycling 
in soil approximately 9 time per 

Generate soil water retention curves 
year 

and soil bulk density 
Monitor soil compaction at least 

Sample below- and above-ground 
four times. 

plant biomass when the major grass 
species are at peak flowering 
Collect water samples from suction 
cup lysimeters at least nine times pel 
year. 

vegetation 

Submit final report on findings 

0 Conduct follow-up surveys 
Produce final report on findings 
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easements, grassbanking, and others as identified by the landowners. Implementation and monitoring will 
be coordinated with Task 2 and Task 3 activities below, including forage and habitat assessment using 
remote sensing and a web-based decision support tool developed with remote sensing data (Subtask 3.2). 

Subtask 1.3 Resource development and capacity building. Project staff will: 1) develop a long-term 
funding plan and identification of institutional support for the watershed program (e.g. funding through 
state budget categories, an expanded RCD program, etc.); 2) conduct a feasibility study on a revolving 
loan fund to provide bridge loans for landowners needing capital while they await reimbursement from 
cost share agencies; 3) work with the California Rangeland Trust, Yo10 Land Trust, and other 
organizations to evaluate and identify conservation easement options; and 4) work with NRCS to develop 
and implement existing pilot projects for using burning and grazing to improve habitat on CRP lands. 

Subtask 1.4 Grass bank feasibility study. Seasonal grass banking is a support program successfully 
implemented within managed landscapes around the country (R. Reiner, pers. corn.). A model program 
has been developed by the Malpai Borderlands Group (MPG) in Arizona and New Mexico (Cheater 1995, 
Glenn 2000, Page 1997). Grass banking provides dedicated acres of reserved forage, which members may 
access while resting or restoring portions of their working range. This provides effective mitigation for the 
short-term loss of production following prescribed burning or other restoration activities. Project staff 
will conduct a strategy assessment of grass banking and identify of key constraints and opportunities for 
the watershed. Following completion of the strategy assessment, the 3rd-year activities will focus on 
developing recommended steps to establish and test a local grass bank. 

Subtask 1.5. Landowner training workshops. Project staff will conduct two training workshops for 
landowners each year on ranchland conservation and restoration topics. Landowner trainings and other 
forums will serve as an opportunity to disseminate findings from research and monitoring project under 
Task 3. Staff will also work closely with Michigan State University faculty to coordinate landowner 
involvement with remote sensing project and web-based decision support tool (Subtask 3.2). 

Task 2. Implementation of conservation and restoration activities 

Subtask 2.1 Riparian fencing and revegetation. Grazing by livestock has damaged 80% of the streams 
and riparian ecosystems in arid regions of the western US.  (USDI 1994), by affecting watershed 
hydrology, stream channel morphology, soils, vegetation, riparian-dependent wildlife species, and water 
quality at both local and regional scales (Belsky et al. 1999). Fencing and revegetating riparian areas can 
reverse these trends by controlling livestock distribution and grazing intensity and improving wildlife 
habitat (USDI 1997). In this subtask, we are proposing to triple our current rangeland riparian program, 
by working with ranchers to fence 3 miles of riparian habitat. Approximately 1 mile (75-100 acres, 
depending on width of fenced area) will be selected for revegetation with native grasses, trees, and shrubs. 
Project activities include coordinating with landowners to design fencing plans, site preparation. planting, 
installation of temporary irrigation, weed control, development of long term management plans that 
include prescribed grazing, and monitoring. 

Subtask 2.2 Prescribed burning to control noxious weeds and brush. Prescribed burning is increasingly 
being used successfully in California’s rangelands to increase native species richness (Barrows et ai. 1998, 
The Nature Conservancy 1999) and control medusahead, yellow star thistle, and to a lesser extent, goat 
grass (Barrows et al. 1998; DiTomaso et al. 1999, Hatch et al. 1999, Hopkinson et al. 1999, Menke 1980, 
Wirka 1999). Preliminary monitoring of 300 acres burned in 1999 under the USSWlP shows improved 
forage, good control of medusahead and high survival of native perennial grasses. Therefore, we propose 
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to expand the fire program to an additional 1200 to 1500 acres between years 2001 and 2004. Doing so 
requires that we augment our in-house fire program with leadership training and additional equipment. 
Projects include site evaluation, developing burn prescriptions, soliciting participation of CDF, The 
Nature Conservancy, and local VFDs, planning and executing prescribed bums. Audubon’s legislative 
staff will work with CDF to increase state-funded capacity for prescribed fire. 

Subtask 2.3 Native perennial grassland restoration. Native perennial grasses help to stabilize the soil, 
improve rainwater infiltration, provide wildlife habitat, and a longer forage season for livestock (Anderson 
1999). They are becoming increasingly accepted by mainstream range managers (C. Cesmat, pers. com., 
Wood 2000). Preliminary monitoring of the 180 acres we reseeded in 1999 under the USSWIP shows high 
germination of native grass seedlings, but higher-than-expected competition from weeds and thus higher 
management costs. As techniques evolve to promote successful establishment (see Subtask 3.3), other 
major barriers remain, including ranchers’ biases against natives as forage and the high per acre cost of 
native grass seed. We are proposing to continue our grassland restoration efforts on an additional 200 
acres coupled with intensive research and monitoring efforts. Projects will include site preparation, range 
drilling, and post-seeding management. We will work closely with the landowners to develop long term 
management pIans for reseeded pastures that include prescribed grazing. 

Subtask 2.4 Stockpond habitat enhancement. The Willow Slough Plan identifies stock pond habitat 
enhancement with associated development of off-pond watering systems as an important, relatively simple 
rangeland improvement. UCCE and NRCS have developed stock water systems that use solar powered 
pumps to deliver water from a pond to watering troughs, allowing livestock access to water without 
trampling riparian and aquatic habitat. Through our experience developing a successful proposal to fund 
2 stock pond projects at the Yo10 Land and Cattle Company (Stone Ranch) in 1999, we learned that this 
practice is not only very popular among area landowners, it is very attractive to cost-share agencies as 
well. Therefore, we are proposing to develop and implement an additional 4 stock pond enhancement 
projects. Projects include site preparation, installation of fencing, troughs and solar pumps; revegetation 
with native grasses, sedges, rushes, trees, and shrubs; weed control; and long term management plans that 
includes prescribed grazing. 

Subtask 2.5 Control of gully erosion through bioengineering. Gully erosion continues to be a serious 
problem in upper watershed, thought to be triggered by geomorphic processes resulting from large-scale 
alterations in the landscape (pers com. M. Cock and V. Finney, NRCS State Office). Small scale and 
relatively inexpensive methods to control gully erosion using animal impact methods (G. Work, 
pers.com.), straw bales, willows, and geotextiles promise to be compatible with ranching and habitat 
enhancements. Through this subtask, Audubon will continue efforts initiated in 1999 under the USSWIP 
to develop small-scale erosion control demonstration projects with 3 to 4 landowners using 
bioengineering. We will coordinate with NRCS to develop priorities and strategies. We will also explore 
gully erosion preventive measures, such as road design and maintenance techniques, and grazing 
management. 

Task 3. Research, assessment and monitoring 

Subtask 3.1 Ground-based monitoring of vegetation response to conservation and restoration activities. 
Audubon staff will monitor all Task 2 subtasks using methods approved by EPA in our current Quality 
Assurance Project Plan (Wirka 2000) developed under the USSWIP. These include photo monitoring at 
seasonal intervals for all subtasks; photo plot monitoring of reseeded areas (Subtask 2.3), step-point 
monitoring of rangeland species composition before and after bum and seeding treatments (Subtasks 2.2 
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and 2.3), census and assessment of woody shrubs and trees in riparian and stock pond enhancement areas 
(Subtask 2.1,2.4 and 2.5), macroplot sampling of native grass density following bum treatments (Subtask 
2.2), and erosion pin monitoring (Subtask 2.5). Program staff will also conduct biomass surveys five to 
seven times a year in conjunction with Subtask 3.2 (below). 

Subtask 3.2 Rangeland monitoring and analyses using GIs and remote sensing technology. Successful 
long-term and large scale conservation and restoration efforts in the watershed will require that spatial and 
temporal information about habitat and forage quality as well as species distributions be available at a 
watershed scale. Audubon-California will work with Michigan State University’s Basic Science Remote 
Sensing Initiative (BSRSI) in t h i s  subtask. The BSRSI is not only a leader in using advanced spatial 
technologies, but has successfully employed them in a NASA-funded Arizona project to develop a 
prototype tool that individual ranchers are now using to make sound land management decisions (Qi et al. 
2000). Activities in this subtask include: 1) developing a GIs platform on which to base watershed-scale 
ecological monitoring using a Digital Elevation Model, IKONOS panchromatic imagery, and existing GIS 
information; 2) monitoring the spatial and temporal distribution of biomass variables (standing biomass 
levels and fractional cover) with monthly satellite images calibrated with on-the-ground measurements; 3) 
providing information on the spatial distribution of rangeland species, including native perennial grasses 
and nonnative invasive species using spectral measurements of cover types, 4) delivering a decision 
support tool in a web-based format with privacy protections to assist landowners and project personnel in 
conservation and restoration planning; and 5) providing analyses of response of biomass variables to 
different management regimes to allow project personnel and landowners to test hypotheses related to 
prescribed burning, controlled grazing, and reseeding of native perennial grasses (see Subtasks 2.1-2.3 and 
Table 3). BSRSI personnel will also work with Audubon staff to train landowners in the use and 
evaluation of the web-based decision tool (see Subtask 1.5). 

Subtask 3.3 Determinants of successful upland rangeland restoration. In spite of increasing momentum, 
practical restoration techniques in California grasslands have gone largely untested (Young 2000). At the 
same time, the pernicious presence of nonnative invasive range species threatens to dampen further 
progress (Brown and Rice 2000, J. Anderson, pers. com). Audubon will subcontract with Dr. Truman 
Young of U.C. Davis’ Department of Environmental Horticulture to conduct a two-part research project 
on watershed rangelands that have or will undergo burning and/or reseeding treatments. Research 
questions to be addressed include: 1) What are. the correlates of success in establishing perennial grasses 
and controlling nonnative invasive species across soil types, topographies, and species mixes? and 2) 
What are the native forb species appropriate for rangeland restoration and how are they best established. 
The approach includes controlled studies of fertilizer and herbicide treatments, broad vegetation surveys 
stratified by soil type, topography, species mix, and treatments, and controlled replicated experiments 
varying herbicide treatments and timing of forb plantings. 

Subtask 3.4 Field and laboratory evaluation of palatability, selectively and forage quality of native and 
introducedperennialgrasses. Palatability of native grass is thought to be quite high (C. Cesmat, NRCS., 
pen. com.) and initial data suggest forage quality of native grasses in the watershed may be equal to or 
greater than traditional forage species (Wrysinski et al. 1998). However, a lack of credible scientific data 
based on local studies is one of the major barriers native grassland restoration in the watershed. Through 
this subtask, Audubon will subcontract with Dr. Emilio Laca of U.C. Davis’ Department of Agronomy 
and Range Science to conduct a two year study on palatability, selectivity, and forage quality of native 
grasses. The approach will compare natural and restored stands of natives with nonnative annual forage 
grasses. It includes field observation of foraging preference (selectivity) along with fecal analysis to 
provide a “stand-in” measure of palatability, along with laboratory analysis of forage quality of grass 
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samples collected from natural and reseeded areas. Audubon project staff will also work with the 
subcontractors to coordinate a native grassland forage working group to share information among forage 
quality experts from U.C.C.E, NRCS, TAMU, and local landowners. 

Subtask 3.5 Wildlife monitoring and assessment in restoredperennial grassland and upland riparian 
sites. Habitat restoration can best be judged by increased use of restored sites by wildlife over time. Yet, 
little data exists on wildlife use of restored grassland and riparian habitats. Audubon will add an 
important wildlife monitoring component to this project, using upland birds as indicator species, through a 
subcontract with Dr. Dan Anderson of U.C. Davis’ Department of Wildlife, Fish and Conservation 
Biology. The subcontractor will conduct a 3-year avian monitoring project in several of our sites to 
monitor the trends of the avian community in response to upland perennial grassland and riparian 
restoration, and to determine how does avian species richness, density and community structure change as 
the systems approach reference (goal) conditions. The project will also determine how the installation of 
supplemental structures, such as brush piles and perches, influence avian abundance and species diversity. 

Subtask 3.6 Field-based research on soil and plant response to restored perennial grasslands versus 
non-native annual grasslands. There is little information about how native perennial grasses under 
California rangeland and climate conditions affect biotic and abiotic factors compared to non-native 
annual grass systems. Audubon will subcontract with the USDA Agricultural Research Service (ARS) to 
conduct a three year field-based study to determine the impact of establishing native perennial grasses on 
soil quality and nutrient cycling, soil water percolation and retention, soil compaction, and response of the 
soil weed seed bank. This work will build on studies already undertaken by ARS in the watershed and will 
be coordinated with additional studies proposed by the ARS and Yolo RCD. The approach will be based 
on comparisons among four research sites that differ in restoration stage to test hypotheses that determine 
the nature, magnitude, and direction of the soil and plant responses to perennial grassland restoration 
compared to annual grassland systems. 

Subtask 3.7 Assessment ofparticipation in landowner stewardship. Little information is available on the 
effectiveness of different approaches to engaging landowners in stewardshp activities. Through this 
subtask, we will systematically evaluate the outreach components under Task 1 to test the hypotheses 
related to Tenet 1 of our conceptual model. We will conduct an initial survey of landowners to assess 
their perceptions of issues and constraints as well as their relative comfort with outreach and assistance 
approaches, including meetings, one-on-one technical assistance, cost-share programs, “bridge” loans, 
conservation easement programs, a “grass-banking’’ program, training workshops and web-based 
decision-support tools. In the third year of the program we will conduct a follow-up survey to assess 
changes in landowners perceptions regarding these activities. Initial and final surveys will take the form of 
questionnaires mailed to each watershed landowner, as well as follow-up personal interviews with as 
many landowners as possible. 

Subtask 3.8. Cost assessments of conservation and restoration activities. Based on our experience with 
the USSWIP, we believe that exploring means to reduce costs will remove a major barrier for more 
widespread adoption of conservation practices. The Yolo RCD has produced general cost analysis for 
implementation of various farmland practices (Yolo RCD, 1999). However, information on rangeland 
practices is lacking. We will use cost data recorded during our current USSWIP, and record additional 
data on Task 2 implementation activities to compile a per unit (e.g. acre, site) cost analysis of each of the 
rangeland conservation practices under the program, including implementation and maintenance. We will 
also explore alternatives for reducing costs for each of the practices. Our findings will be disseminated at 
landowner trainings (see Subtask 1.5) and shared with the Yolo RCD for incorporation into their outreach 
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materials. 

Task 4. Program Management 
Program Management includes all aspects of program oversight, such as inspection of work progress, 
fulfillment of contract reporting requirements, and invoicing associated with each task. Program 
management includes general program expenditures associated with the program (excluding service 
contracts), such as staff salaries, general program equipment, and mileage associated with each task 
described below. 

c. Monitoring and Assessment Plans 
Monitoring and assessment plans for evaluating proposed conservation and restoration activities and to 
test the series of hypotheses presented in Tables 2 and 3 are contained in Task 3 of the scope of work. 
Individual workplans for research subcontracts contained in Appendix 2 describe monitoring and 
assessment plans for these subtasks in greater detail. 

d. Data Handling and Storage 
Project participants will report on their progress to the project manager on a regular basis. Principal 
investigators responsible for research subcontracts will be responsible for synthesizing interpretive 
summaries of their data and providing these summaries to program manager. According to the guidelines 
established by CALED, the principal investigators will submit 2 annual and one final report to the 
project manager. The project manager will then be responsible for synthesizing all information into one 
integrated report for submission to CALFED. Individual workplans for research subcontracts contained in 
Appendix 2 describe the data handling and storage procedures for this component of the program. 

e. Expected Products/Outcomes 
See Table 4 and research subcontract work plans in Appendix 2. 

f. Work Schedule 
See Table 4 for the annual work schedule. Each subtask under Task 1 and 2 could potentially be separately 
funded. Treatments for research and monitoring subtasks under Task 4 are dependent on implementation 
of additional projects under Task 2, and could only be separately funded if some corresponding 
implementation project was also funded. Subtasks under each of the 3 tasks are in order of our priorities 
for receiving funding. 

g. Feasibility 
Based on OW exDerience in the USSWIP. we are confident that the proposed projects are feasible. Because 
~~ ~ 

of the strong relationships we have built with ranchers and the interest they have expressed in 
participating in this next-phase of the program, we are confident that they will provide access to their 
properties for conservation and restoration projects. Individual research workplans contained in Appendix 
2 address the feasibility of these components of program. 

- -  . .  

D. Applicability to CALFED ERP Goals and Implementation Plan and CWIA 
Priorities 

1. ERP Goals and CVPIA Priorities 
The Willow Slough Watershed Rangeland Stewardship Program supports the “habitat vision” for 
agricultural lands presented in the ERPP (VI, p. 169) by encouraging agricultural management practices 
that improve wildlife habitat values to support special-status wildlife populations and other wildlife 

9 



dependent on the Bay-Delta. It also supports the major focus of the Yolo Basin Ecological Management 
Zone expressed in the ERPP (VII. pp. 341-353) by increasing the health of its important ecological 
processes, habitats, and fish, wildlife species, and plant populations and makes substantial contributions to 
the health of the Delta. The program embraces the concept presented in the ERPP (W. p. 342) that “a 
change in land stewardship practices can correct the negative impacts while maintaining, and in some 
cases, improving the agricultural economic base.” It also applies to the vision for the W~llow Slough 
Ecological Management Unit by “integrating agriculture and natural habitats in a manner to support 
ecological health.” The ERPP (Vn. p. 345) states that the health of the Ecological Management Units of 
the Yolo Basin Ecological Management Zone “can be maintained and restored only with the active 
participation of local watershed groups, which include local landowners and concerned individuals”. 

The Willow Slough Watershed Rangeland Stewardship Program is applicable to these ERPP Goals: 

Goal 1. At-Risk Species: The grassland, riparian and oak woodland habitats in the project area provide 
important habitat for at-risk species. The activities to be implemented with private ranchers are intended 
to increase forage diversity and availability throughout the year and improving habitat values for the 
following grassland and riparian wildlife species. Protection and enhancement of riparian habitats, and 
restoration of native perennial grassland habitats is expected to benefit the neotropical bird guild (Group 
lV) (VI. p. 364), by increasing quality breeding and migratory habitats. Restoration of native perennial 
grassland is expected to improve forage diversity, and plantings of large overstory riparian trees species is 
also expected to provide nesting sites for California Swainson’s hawks and other raptors (Group m) (VI. 
p. 252). Fencing and revegetation of riparian corridors and habitat enhancement of stockwater ponds will 
include planting of Mexican elderberry (Sambucus mexicana), the host plant of the Valley Elderberry 
Longhorn Beetle (Group IJI) (VI. p. 288). Fencing stockponds and restoring associated aquatic, wetland, 
riparian, surrounding grassland habitats is expected to benefit the California tiger salamander (Group m) 
(VI. pp. 324) and the Western spadefoot toad (Group m) (VI. p. 327) by enhancing breeding and 
estivating areas. Restoration of aquatic, wetland, and riparian habitats associated with stock ponds is also 
expected to potentially benefit the California red-legged frog (Group III) (VI. p. 330) by providing 
breeding habitat, forage and escape cover for this species. Enhancement of riparian, wetland, aquatic, and 
surrounding grassland habitats associated with streams and stock ponds may benefit the Western pond 
turtle (Group m) (VI. p. 336) by providing increasing forage habitat, cover, nest and hibernation sites. 

Goal 3. Harvestable Species: In a manner consistent with Goal 1, the proposed restoration and 
conservation activities are intended to maintain and enhance populations of Central Valley upland game 
species (Group IV) (ERPP VI. p. 367), and migratory waterfowl (Group lV) (ERPP VI. p. 360) by 
improving habitat values for these species. Riparian enhancement and restoration of native perennial 
grasslands are expected to improve forage diversity and availability, and nesting habitat for migratory 
waterfowl (Group IV) (VI. p. 360). Enhancement of waterfowl habitat is of high interest to recreational 
hunters in the area, and provides strong incentives for participation of private landowners in conservation 
and restoration activities. The ring-necked pheasant, wild turkey, dove, cottontail rabbit, which are also 
popular game for hunting in the region, would benefit from activities under the program. 

Goal 4. Habitats: The proposed program will restore functional habitat types, especially riparian (ERPP 
VI. p. 143 and VII. p. 344) and perennial grassland habitats (ERPP VI. pp. 25,26, 102, 164) on rangelands 
for public values. The proposed program will also establish incentive programs to encourage landowners 
to establish and maintain perennial grasslands on their properties (ERPP VI. p. 166); and implement an 
intensive management program to control non-native vegetation (ERPP VI. p 167). Consistent with this 
goal, the program will improve rangeland management (ERPP VII. p. 335), reducing livestock grazing in 
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riparian zones @RPP VI. p. 149), and improving associated wildlife habitat values on agricultural land to 
support special-status and other wildlife (ERPP VI. p. 169). 

Goal 5. Non-native Invasive Species: Proposed restoration and conservation activities are designed to 
reduce the negative biological and economic impacts of non-native invasive species. We intend to 
demsnstrate that range management techniques, including prescribed burning and livestock grazing can be 
used as large-scale restoration tools to control populations of non-native invasive range species and 
support habitat enhancements. 

Goal 6. Sediment and Water Quality: The proposed activities are intended to improve water quality and 
reduce sediment flowing to waterways within the upper Willow Slough watershed and ultimately into the 
Bay-Delta system. Riparian fencing and revegetation of riparian corridors is expected to reduce nutrient 
and sediment loading by minimizing trampling of stream banks and defecation into streams by livestock. 
Sediment loading into upper watershed waterways will also be reduced through targeted experiments with 
biotechnical materials to control gully and streambank erosion. 

2. Relationship to Other Ecosystem Restoration Projects; 
3. Requests for Next-Phase Funding; and 
4. Previous Recipients of CALFED or CVPIA funding 
The proposed Willow Slough Rangeland Stewardship Program is the next phase of the currently-funded 
Union School Slough Watershed Improvement Program (CALFED grant # 98-E13). The focus of the 
next-phase will be to build on the lessons we have learned through the Union School Slough program, and 
initiate systematic assessment and monitoring efforts to evaluate the contribution of restoration and 
conservation activities to ERPP goals within the Willow Slough Watershed Ecological Management Unit 
(ERPP, VU. pp. 341-353). ). The current status of the program and the progress and accomplishments of 
the program to date are described in Appendix 1. 

5. System-Wide Ecosystem Benefits 
The Willow Slough Plan recognizes that the upper and lower watershed resource problems are intimately 
tied to one another, so that only an integrated approach to managing watershed resources in the watershed 
can improve overall watershed health. The Yolo RCD and Audubon are submitting separate, but mutually 
supportive proposals for next-phase funding of the Union School Slough Watershed Improvement 
Program. Yolo RCD has developed a workplan for tasks on Union School Slough’s lower watershed, 
while Audubon’s proposal address rangeland management throughout the WSP plan area. Together these 
proposals provide a synergistic, and integrated approach to implementing the Willow Slough Plan. 

E. Qualifications 

Audubon program staff will be responsible for program oversight, and carrying out most of the work 
under Tasks 1 and 2 of the scope of work. Their qualification are described below. General qualification 
for the Principal Investigators responsible for carrying out research workplans under Task 3 of the scope 
of work are contained in Table 5. More detailed descriptions of their qualification are contained in the 
workplans contained in Appendix 2. 

Daniel Taylor, Audubon-California. Mr. Taylor is the Executive Director of Audubon-California, and 
will continue to provide oversight of the program. Mr. Taylor has served on the Audubon staff for over 
20 years. He has a master’s degree in biology with an emphasis in plant ecology. He has served as chair 
of the Central Valley Habitat Joint Venture and of the California Riparian Habitat Joint Venture. He also 
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Table 5. Summary of Qualification of Principal Investigators for Research Subcontracts under Task 3 

Principal 
Investigator 
Dr. Carolyn 
Malmstrom 

Dr. Jiaguo Qi 

Dr. Truman Young 

Dr. Emilio Laca 

Current Position 

Assistant Professor, 
Dept. of Botany and 
Plant Pathology & 
Dept. of Geography, 
Basic Science & 
Remote Sensing 

Michigan State 
Initiative, 

University, East 
Lansing, Michigan 
Assistant Professor, 
Dept. of Geography, 
Basic Science & 
Remote Sensing 
Initiative, 
Michigan State 

Lansing, Michigan 
University, East 

Assistant Professor 
Restoration 
Ecology, 
Department of 
Environmental 
Horticulture, 

California at Davis 
University of 

Professor of Range 
Sciences, 
Department of 
Agronomy and 
Range Science, 
University of 
California at Davis 

Research project 
under Task 3 
Rangeland monitoring 
and analyses using GIs 
and remote sensing 
technology (Subtask 
3.2) 

Rangeland monitoring 

and remote sensing 
and 'analyses using GIs 

technology (Subtask 
3.2) 

Determinants of 

rangeland restoration 
successful upland 

(Subtask 3.3) 

Field and laboratory 
evaluation of 
palatability, selectively 

native and introduced 
and forage quality of 

perennial grasses 
(Subtask 3.4) 

Educational Experience 

A.B. Biology, Harvard 
College, 1987; Ph.D. 
Department of Biological 
Sciences, Stanford 
University, 1997 

B.S., Physics, Harbin 
Teacher's Normal 
University, Harbin, China, 

and Environmental 
1981; M.S. in Soil, Water 

Sciences, University of 
Arizona, 1989; Ph.D. Soil, 
Water and Environmental 
Sciences, University of 
Arizona 1993 
B.A.,University of Chicago; 

Pennsylvania 
Ph.D., University of 

Ph.D. Range Science, 
University of California at 
Davis, 1992 

Key expertise 

at a variety of scales across landscapes. More than ten years of 
Grasslands and forest ecologist who works with ecosystem dynamics 

experience applying remote sensing technology in vegetation 
dynamics research, making significant contributions to the 
development of production algorithms. Current research focuses on 
California grasslands and rangelands, where she is funded for several 
projects investigating the response of grassland dynamics to changes 
in disturbance regimes. 

Research interests focus on theoretical development and applications 

surface and its environmental impacts at variable spatial and 
of remote sensing technologies to study the dynamics of the earth 

temporal scales. Develops vegetation indices, canopy radiative 
transfer models, data fusion, and assimilation techniques to 

Works on new sensor technology and develops approaches to using 
quantitatively derive surface physical and biophysical properties. 

new data types for global change and resources management. 

Research interests spanning a broad range of plant population and 
community ecology. Current research emphasizes human dominated 
landscapes, rangeland management and habitat restoration. 

An agricultural ecologist, with research interest on range 
management, foraging behavior models on different spatial scales, 
ungulate impact on plant communities. Extensive work in central 
Asia on the application of geostatistics in site specific agricultural 
practices to minimize impact and optimize production. 



Table 5. Continued 

Dr. Dan Anderson 

Dr. Stephen 
Griffith 

Dr. Jeffrey J. 
Steiner 

Department of- 
Wildlife, Fish and 
Conservation 
Biology, 
University of 
California Davis’ 

Research Plant 
Physiologist, 
USDA-Agricultural 
Research Service, 
Corvallis, OR 

Research 
Agronomist, USDA 
Agricultural 
Research Service, 
Corvallis, OR 

Wildlife monitoring 

restored perennial 
and assessment in 

riparian sites (Subtask 
grassland and upland 

3.5) 

Field-based research on 
soil and plant response 
to restored perennial 

native annual 
grasslands versus non- 

grasslands 
(Subtask 3.6) 

Field-based research on 
soil and plant response 
to restored perennial 
grasslands versus non- 
native annual 
grasslands 

B.S. Zoology, North Dakota 

PhD in Wildlife Ecology 
State University; MS.  and 

Wisconsin, 1971 
and Zoology, University of 

B.S. EducationlBotany from 
Utah State University, 
Logan, UT 1980; MS. Plan1 
Science, Utah State 
University, 1983; Ph.D., 
Plant Physiology, 
University of Minnesota, 
1986 
B.S. & M S .  Agronomy, 

Fresno; Ph.D. Seed 
California State University, 

Production and Technology, 
Oregon State University, 
1982. 

Current research involving studies of contamination effects, 
distribution, and dynamics of organic and inorganic materials in 
birds from California and Baja California coastal and wetland 
environments. Actively involved in the conservation and 
management of avian populations and their habitats. 

Current team member and leader of groups of scientists addressing 
sustainable grass seed cropping systems with emphasis on small 

biogeochemistry of agricultural and unmanaged lands as it relates 10 
farm sustainability. Specific research involves the soil 

N and C cycling, especially under hydric conditions, riparian zone 
function in improving water quality, and applying site specific 
process and biogeochemical information in a landscape context. 

Specific research involves assessment of economic and 

rangeland systems and to define soil quality effects of different 
environmental impacts of alternative conservation practices in 

practices based on soil arthropod composition and weed seed bank 
changes. 
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has served on several state commissions including the California Timberlands Task Force (as established 
by SB 1580) and the Upper Sacramento River Fisheries and Riparian Habitat Advisoxy Council (as 
established by SB 1086). 

Judy Boshoven, Audubon-California. Ms. Boshoven will continue to serve as the watershed coordinator 
and program manager for the program. She has a B.A. degree in Landscape Architecture from UC Davis, 
and a master’s degree in Environmental Planning and Policy from MU. She is a licensed Landscape 
Architect. Before becoming the Watershed Coordinator for Union School Slough Watershed 
Improvement Program, Ms. Boshoven was a Project Manager for four years Jones & Stokes Associates, a 
leading environmental consulting firm in Sacramento. Her work focussed primarily on planning and 
design of riparian and wetland restoration projects. As the watershed coordinate for the Union School 
Slough Watershed Improvement Program, Ms. Boshoven’s primary responsibilities have been project 
management and administration, ensuring regulatory and permitting requirements are met for project 
implementation, and coordination with landowner and agency participants. 

Jeanne Wirka, Restoration Ecologist, Audubon-California. Ms. Wirka will continue to serve as the 
Restoration Ecologist for the program. Ms. Wirka has an undergraduate degree from Harvard University 
and a master’s degree in Ecology from UC Davis, with an emphasis on plant community ecology. She has 
four years of experience in riparian and grassland restoration using native California species. As the 
restoration ecologist for the past year on the Union School Slough Watershed Improvement Program, Ms 
Wirka primary responsibilities have been developing detailed project implementation plans and designs, 
developing monitoring and assessment protocols, and coordinating the implementation and monitoring of 
restoration projects with individual landowners. 

Range Management Specialist, Audubon-California. A qualified range management specialist will be 
hired prior to project initiation to assist with project design and implementation with watershed 
landowners. 

F. Cost 

1. Budget 

A program budget is included in Table 6, which details costs for each year of the 3 year program, and 
total costs for the overall program. The budget also identifies all budgeted costs requested for each task 
listed in the scope of work under Section C.2.b of the proposal. 

Salaries and benefits: Salaries and benefits for program staff are included in the budget under the 
Program Management task (excluding those included in service contracts). Salaries include 3 full-time 
program staff: 1) a watershed coordinator with an average annual salary of $52,000; 2) a restoration 
ecologist with an average annual salary of $49,920; and 3) a range management specialist with an average 
annual salary of $45,760. Benefits are included as 35% of salaries. Most of the salaries and benefits for 
the watershed coordinator and restoration ecologist are provided for through April 2002 by the currently- 
funded phase of the program. As we expect that the next phase of the program will .be initiated in April of 
2001, only partial salaries for these two positions for the overlapping year (2001/2002) have been included 
in the budget. 

Travel: Travel expenses are included in the budget under the Program Management task (excluding those 
included in service contracts). Audubon bought a truck for the current phase of the program, which is 
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ucation, and project planning 
:eland stewardship group 
ation plans and individual project planning 
nt and capacity building 
I study 
vorkshops 

'nation and restoration activities 
revegetation 

,sland restoration 
lent for wildlife and water quality 
ion with bioengineering 

d.monitoring 

)ring of vegetation response to conservation and restoration activities 
g and analyses using GIs and remote sensing technology (MSU subcontract 

essful upland rangeland restoration (UCD Subcontract - Young) 
:valuation of palatability, selectivity and forage quality of native and 
)rbs (UCD Subcontract - Laca) 
md assessment in restored perennial grassland and upland riparian sites 
lerson) 
on soil and plant response to restored perennial grasslands versus non- 
(ARS Subcontract - Griffith and Steiner) 
mer participation in watershed stewadship 
:onservation and restoration activities 

lent 

Direct Labor 
Hours 

Subject to Overhead Exen 

supplies & Service Overhead 
Salaries Benefits Travel Expendables Contracts (10%) Equipm 

$1,500 $150 
$1,500 $150 
$1,500 $150 
$1,000 $100 
$3,500 $1,000 $450 

$0 $0 $0 $9,000 $1,000 $1,000 

$24,695 $3 1,566 $5,626 
$33 1 I. $6,750 $1,026 

$45,354 $7,650 $5,300 
$13,720 . $6,000 $1,972 
$4,484 $5,600 $1,003 

$0 $0 $0. $91,764 $57,566 $14,933 

$500 $50 

$127,100 $12,710 
$22,7 18 $2,272 $: 

$28,778 $2,878 

$22,676 $2,268 

$34,747 $3,475 
$2,000 $200 

$0 
$0 $0 $0 $2,500 $236,019 $23,852 $: 

I 
2,080 
2,080 
2,080 

$4,160 $1,456 
$6,240 $2,184 

$45,760 $16,016 

I $4,000 

$562 
$842 

$6,178 

$400 
$' 

6 3 0 1  $56,160 $19,656 $4,000 $0 $0 $7,9821 $' 
6 9 0 1  $56,1601 $19,6561 $4,0001 $103,2641 $294,5851 $47,767 I $7 



lucation, and project planning 
!eland stewardship group 
,ation plans and individual project planning 
nt and capacity building 
I study 
hrorkshops 

:Nation and restoration activities 
revegetation 

:sland restoration 
nent for wildlife and water quality 
ion with bioengineering 

d monitoring 
xing of vegetation response to conservation and restoration activities 
g and analyses using GIS and remote sensing technology (MSU subcontract 

:essful upland rangeland restoration (UCD Subcontract - Young) 
evaluation of palatability, selectivity and forage quality of native and 
srbs (UCD Subcontract - Laca) 
and assessment in restored perennial grassland and upland riparian sites 
krson) 
on soil and plant response to restored perennial grasslands versus non- 
(ARS Subcontract - Griffith and Steiner) 
wner participation in watershed stewardship 
:onsenration and restoration activities 

#k I 

Rent 

Subject to Overhead 

Equipn Salaries Benefits Travel Expendables Contracts (10%) Hours 

Exel 
Direct Labor Supplies & Senice Overhead 

$0 
$0 
$0 

$2,000 $1,000 $300 
$0 $0 $2,400 $4,000 $1,000 $300 

$2,400 $2,000 

$24,695 $3 1,566 $5,626 
$1,762 $5,750 $75 1 

$27,440 $12,000 $3,944 
$4,484 $5,600 $1,008 

$44,794 $8,250 $5,304 

$0 $0 $0 $103,175 $63,166 $16,634 

$500 $50 

$89,061 $8,906 
$22,7 I. 8 $2,272 

$28,778 $2,878 

$35,555 $3,5561 
$2,000 $200 

$0 
$0 $0 $0 $2,500 $197,554 $20,005 

2,080 
2,080 
2,080 

I $4,000 

$52,000 $18,200 
$49,920 $17,472 
$45,760 $16,016 

$400 
$12,440 $1,244 

$7,020 
$6,739 
$6,178 

6,2401 $147,680 $51,688 $4,000 $0 $12,440 $213811 
6,2401 $147,6801 $51,6881 $6,4001 $109,6751 $274,160) $58,520 I 



Subject to Overhead I Exem 

ucation, and project planning 
:eland stewardship group 
ation plans and individual project planning 
it and capacity building 
r study 
vorkshops 

Nation and restoration activities 
revegetation 

sland restoration 
lent for wildlife and water quality 
on with bioengineering 

d monitoring 
wing of vegetation response to conservation and restoration activities 
g and analyses using GIS and remote sensing technology (MSU subcontract 

essful upland rangeland restoration (UCD Subcontract - Young) 
:valuation of palatability, selectivity and forage quality of native and 
)rbs (UCD Subcontract - Laca) 
md assessment in restored perennial grassland and upland riparian sites 
lerson) 
on soil and plant response to restored perennial grasslands versus non- 
(ARS Subcontract - Griffith and Steiner) 
mer participation in watershed stewardship 
:onservation and restoration activities 

tent 

Direct Labor 
Hours 

2,osc 
2,08C 
2,OSC 
6,24(1 
6,244 

supplies & Service Overhead 
Salaries Benefits Travel Expendables Contracts (10%) Equipmc 

$0 
$0 
$0 

$2,000 $200 
$2,000 $1,000 $300 

$0 $0 $0 $4,000 $X,OOO $500 

$24,335 $31,166 $5,550 
$1,662 $4,850 $65 1 
$6,434 $5,000 $1,143 

$13,720 $6,000 $1,972 
$4,484 $5,600 $1,008 

$0 $0 $0 $50,635 $52,616 $10,325 

$500 $50 

$129,842 $12,984 
$23,663 $2,366 

$36,397 $3,640 
$2,000 $200 

$0 
$0 ' $0 $0 $2,500 $211,344 $21?384 

$52,000 $18,200 
$49,920 $17,472 
$45,760 $16,016 

$4,000 $400 
$12,440 $1,244 

$7,020 
$6,739 
$6,178 

$147.680 $51.688 !WOO0 $0 $12.440 $21.5811 . 1~ . I  . ,~ ~ 

$147,6801 $51,6881 $4,0001 $57,1351 $277,4001 $53,7901 
$351,55201 $123,0321 $14,4001 $270,0741 $846,145) $160,0771 $I 

~~ . - ~ , ~  ~. - - - I -  - - I  

d Equipment associated with research subcontracts will be included in the service contract. 



primarily used in the field for implementing and monitoring restoration and conservation projects. Travel 
expenses for the second phase of the program include diesel fuel for the truck, and additional mileage for 
use of personal vehicles for program purposes. 

Supplies: Supplies (items that cost less than $1000 or more per unit and have an expected life of less than 
3 years) are included in the budget under each subtask (excluding those included in service contracts). The 
types of supplies required for the program generally include field materials for implementing and 
managing conservation and restoration projects, expendable office materials, photocopies, postage, and 
photographic film and processing. 

Service contracts: As mentioned previously, Audubon will be the contracting party responsible for 
payments, reporting, and accounting for the program. Audubon will subcontract components of 
monitoring and assessment (Task 3) of the program to the University of California Davis, Michigan State 
University, and USDA Agricultural Research Service as described in the scope of work under Section 
C.2.b. These subcontracts are identified as service contracts in the program budget. Individual budgets for 
these service contracts are contained in research workplans in Appendix 2. 

Subcontractors that we expect to perform portions of the work to implement restoration and conservation 
projects under Task 2 of the scope of work have not yet been identified. Cost estimates for these service 
contracts are based on our experience with this work under the current phase of the program. 

Equipment: Most equipment required has been purchased as part of our current phase of the program. 
Only costs associated with maintenance of this equipment during the last two years of the program will be 
charged to the next phase of the program. These costs are reflected as a service contract under Project 
Management for each task. Additional equipment to be purchased for the next-phase of the program 
including two lap top computers and an ATV trailer, are reflected as equipment purchase under Project 
Management for Task 1 in the first year. 

Overhead: An overhead rate of 10% is included on the total program budget (excluding equipment and 
graduate student fee remissions). Overhead includes costs associated with general office requirements 
such as rent, phones, furniture, general office staff, and internal agency costs associated with management 
of the program funds, including subcontracts. Overhead costs are not different for state and federal funds. 

2. Cost-Sharing. 
Within the first year, Audubon has been extremely successful in obtaining cost-share contributions for the 
USSWIP. Table 7 summarizes cost-share contributors and the estimate value of their contributions to 
date. The table also provides an estimated value of future contributions to the Willow Slough Watershed 
Rangeland Stewardship program as a next phase of our efforts. 

G. Local Involvement 

The program area lies within the unincorporated area of Yolo County. The county has been supportive of 
the Union School Slough Watershed Improvement Program, and has been notified of this proposal for 
next-phase funding (see Section J and Appendix 6).  We have received letters of support from local 
agricultural organizations and agencies including the Yolo County Farm Bureau, and the Woodland Field 
Office of the NRCS. Various landowners have written letters of interest in participating in the proposed 
program. Letters of support and interest are contained in Appendix 3. 

13 



Table 7. Primary cost-share contributions 

Cost-share Types of contributions 
contributors 

CALFED Bay- Technical assistance 
Delta Program Project implementation 
(Grant +'98-E13) Equipment and supplies 
NRCS Technical assistance 

Project implementation cost-share (EQIP) 

Yolo RCD 
In-kind project implementation services 
Technical assistance 
In-kind project implementation services 

DFG Technical assistance 
Project implementation cost-share funds from 
Wildlife Conservation Board 

USFWS Technical assistance 
Project implementation cost-share funds from 
Partners for Fish and Wildlife 

ARS Technical assistance 

CDF 
Use of equipment and supplies 
Technical assistance 
Equipment donations 

USCOE Technical assistance 

UCCE 
Materials donation 

Watershed 
Technical assistance 
Technical assistance 

Landowners In-kind project implementation services 
NFWF Project implementation cost-share funds 
Packard Proiect implementation cost-share 
Foundation 

University 
Michigan State Technical assistance 

Use of equipment 
U.C. Davis Technical assistance 

*Union School Slough Watershed Improvement Program (current phase 
I Use of equipment and supplies 

Estimated value 
of contributions 
to date 
$230,000* 

$50,000 

$5,000 

$40,000 

$25,000 

$200,000 

$5000 

$5000 

$ Z o o 0  
$10,000 

$16,000 
$16,000 

$2000 

:prosam). 

Estimated Total 
value of future estimated 

$75,000** $125,000 

$20,000 $25,000 

$40,000 

$40,000*** $65,000 

$450,000 $650,000 

$20,OOo $25,000 

$5000 

$6000 $8000 
$50,000 $60,000 

$50,000 $52,000 

**EQIP cost-share applications f romhion  School slough Watershed landowners pending approval. 
*** Yolo RCD has a $20,00O/year renewable cooperative agreement with Pmners for Fish and Wildlife to implement 
conservation and restoration projects with private watershed landowners. 
****NFWF cost-share funds to Yolo RCD for Union School Slough Watershed program pending approval. 
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H. Compliance with Standard Terms and Conditions 

Audubon will comply with the state and federal standard terms contained in Attachments D and E of the 
Proposal Solicitation Package. The following completed forms are included in Appendix 4 to comply with 
standard terms and conditions: 

Letter from Audubon’s Attorney at Law regarding requirements for contractor’s license for 
construction activities 
Nondiscrimination Compliance (Audubon and subcontractors) 
Non Collusion Affidavit 
Federal Form 424 

I. Literature Cited 

Literature cited in the proposal is contained in Appendix 5. Additional literature specific to research and 
monitoring approaches and methods is contained within the workplans for each research subcontractor in 
Appendix 2. 

J. Threshold Requirements 

The following materials are included in Appendix 6 to fulfill the threshold requirements of the proposal: 
Letters of Notification to Yo10 County 
Environmental Compliance Checklist 
Land Use Checklist 
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Appendix 2. Work Plans for Research Subcontracts under Task 3 
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Appendix 4. Compliance with Standard Terms and Conditions 
A. Letter from Audubon’s legal council regarding requirements for contractor’s license and bidder’s bond] 
E. Nondiscrimination Compliance (from Audubon and subcontractors)] 
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D. Federal Form 424 
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E. Environmental Compliance Checklist 
C. Land Use Checklist 
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Appendix 1. 
Union School Slough Watershed Improvement Program 



Union School Slough Watershed Improvement Program 

Audubon-California and the Yolo RCD launched the Union School Slough Watershed Improvement 
Program (USSWIP) (CalFed contract #98-E13) in April 1999. The project has successfully completed 
more than a years’ worth of activities and has expended approximately $230,000 of its $636,000 budget. 
We are working on 9 active restoration and conservation projects with 6 landowners and are in the 
planning stages for projects with 4 additional landowners. 

The USSWIP staff provides direct technical and financial assistance to individual landowners in the 
Union School Slough watershed to implement the conservation and restoration activities described below. 
Equally important, however, has been the role project personnel have played in building momentum for 
farm and ranchland restoration in the watershed. Indeed, demand for our services has been so high, we 
have added staff hours to the program and continue to seek additional financial support and technical 
support from participating agencies whenever possible. The following is a summary of accomplishments 
to date in each of the main program areas: 

Upper watershed riparian restoration: Together with the joint owners of a 1200-acre cattle ranch, we 
developed and began installation of a 1-mile riparian fencing and restoration project. In the Fall of 1999, 
we erected a fence to exclude cattle in the short term and provide for future grazing management within 
the approximately 50-acre riparian pasture. We also planted and installed irrigation on three pilot riparian 
sites to determine riparian species survival prior to larger scale riparian plantings next fall. In addition, 
we developed erosion control pilot projects with NRCS engineers using biotechnical materials on several 
gullies and streambanks within the riparian zone. During the next two years, we will continue to monitor 
and assess restoration success. Additional funding will allow us to continue and expand these monitoring 
efforts and to develop an appropriate grazing management program for the project area. 

Upper watershed rangeland restoration: Between May 27 and June 17, 1999, we conducted prescribed 
bums on approximately 300 acres of rangelands that were heavily invaded by medusahead, goatgrass and 
yellow star-thistle. The bum program has been working in cooperation with the landowners and the 
California Department of Forestry (CDFCDF provided training and in-kind services as well as a 
significant donation of Nomex bum suits. We also held a two day prescribed fire workshop in October 
1999. Our goal under the currently funded program is to bum an additional 700 acres within the next two 
years. The success of this activity for managing rangeland weeds and improving forage quality has 
resulted in a high level of interest among watershed ranch managers and landowners. 

We worked with a sheep rancher and cattle rancher to reseed two rangeland project sites (170 acres and 
10 acres, respectively) that had been burned last spring. Seeding occurred in November 1999, with 
follow-up management and monitoring ongoing. A National Fish and Wildlife Foundation grant has 
allowed us to increase our original goal of seeding 200 acres in three years by 40 acres. As proposed 
under Task 3 of the current proposal, sites seeded last fall now provide a unique opportunity to monitor 
and assess our restoration techniques and benefits of native perennial grassland systems. 

Construction of tailwater ponds: During our first year of the program, we constructed one tailwater 
pond and vegetated it with native perennial grasses, trees, and shrubs. The pond is based on a design 
developed by the Natural Resources Conservation Service and the Yolo RCD. This simple double-pond 
tailwater system can be easily managed with a back-hoe and does not require permits. It traps sediment 
from row crop irrigation tailwater and provides wildlife habitat. Interest in the ponds is high and we 
expect to install 4 additional ponds over the next two years with the funding available. The Yolo RCD is 
proposing utilize these pond sites as part of its monitoring and assessment program proposed under the 
2001 CALFED solicitation process. 



Revegetation of irrigation canals and drainage ditches: The Yolo RCD has developed a method for 
establishing native vegetation, including native grasses, sedges, and rushes, on canal and ditch banks to 
reduce erosion and long-term maintenance requirements. We have worked with a participating landowner 
and the Yolo County Flood Control and Water Conservation District to establish plantings on an 
approximately 1000-foot section of the Winters Canal. Activities have included reshaping and preparing 
soils along banks, establishing native vegetation, and controlling weeds. The Yolo RCD is proposing 
utilize this project site as part of their monitoring and assessment program proposed under the 2001 
CALFED solicitation process. 

Lower watershed riparian enhancement: Working with NRCS, we planned and designed a major 
riparian habitat project with a cooperating landowner on an approximately 1/2-mile section of Union 
School Slough in the lower watershed area. The project involves removing of exotic vegetation, 
excavating a 30-foot-wide floodplain bench along one side of the slough, and revegetating the bench and 
slough banks with native riparian species. Project approvals by regulatory agencies are almost complete. 
The arrival of a pair of California Swainson’s hawks delayed the removal of exotic vegetation this spring 
but, depending on their nesting status, implementation of the project should begin in June. The Yolo 
RCD is proposing utilize this project site as part of their monitoring and assessment program proposed 
under the 2001 CALFED solicitation process. 

Landowner outreach, training and technical support: The project team has been very successful at 
providing coordination and communication among landowners in the watershed, and organizations and 
agencies that have been able to provide assistance. The cooperative relationships we have developed with 
watershed landowners provide the basis for the proposed expanded project. In our first year we held four 
training workshops for landowners. Workshop topics included: prescribed burning (co-sponsored by The 
Nature Conservancy and California Native Grass Association--CNGA), restoration using native grasses 
(co-sponsored by CNGA), construction of tailwater ponds (co-sponsored by the Yolo RCD) and riparian 
enhancement on sloughs (co-sponsored by the Yolo RCD). No additional funding for workshops is 
available through the current-program, but we will continue to coordinate with the Yolo RCD, NRCS, 
TNC, and CNGA to plan additional workshops. 

Cost-share funding: One of the most important roles program staff played during the past year was to 
link watershed landowners with sources of cost-share funding for projects above and beyond those funded 
through our CalFed grant. Simply informing landowners of cost-share opportunities and with NRCS and 
providing project planning assistance, for example, increased local applications to its Environmental 
Quality Incentives Program. We secured additional grants from the National Fish and Wildlife 
Foundation and the Department of Fish and Game’s Wildlife Conservation Board, respectively to expand 
our work on rangeland and riparian enhancement activities. We also secured a $20,000 renewable 
cooperative agreement with the USFWS’s Partners for Fish and Wildlife Program. We are in the process 
of applying for various other grants and securing cost-share funding on behalf of landowners. 

Monitoring and assessment: The U.S. Environmental Protection Agency has approved the Quality 
Assurance Program Plan (QAPP) for the program. Monitoring to date has included photo monitoring of 
all project sites, step-point monitoring of vegetation before and after bum and seeding treatments, 
qualitative monitoring of woody plant survival, and erosion pin monitoring on rangeland. We have also 
collected water quality samples in cooperation with the USDA Agricultural Research Service, in a related 
project on water quality. However, more extensive monitoring has not been possible due to a lack of 
funding and time. Therefore, our proposal for next phase funding relies more heavily on research 
subcontracts to produce data of high enough quality to be used in our proposed adaptive management 
process. 



< In Fall of 1999, a 50-acre riparian 
conidor on upper watershed ranch 
was fenced to control livestock access 
to this area. 

In Fall and Winter of 1999/2000, 
several areas were planted with 
cottonwoods and willows within 
the floodplain of the fencedriparian 
corridor. 
w 
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In Winter of 2000, NRCS Woodland 
Field Office conservationist assisted 
with installation ofjute fiber mat and 
native perennial grass plugs to experiment 
with biotechnical erosion control methods 
on streambanks within the fenced riparian 
cooridor. 

(In Winter of 2000, we installed Enka mat 

with biotechnical ercfsion control methods on a 
and native perennial grass plugs to experiment 

newly forming gully within the fenced riparian 
corridor. 



In Spring of 1999, we conducted approximately 300 acres of prescribed burns in the upper 
watershed to control medusa head, a noxious non-native weed. 

Prescribed bums were conducted with the assistance of the California Department of Forestry and 
Fire Protection, cooperating landowners, and volunteers. 



After burning, native perennial grasses 
were seeded on approximately 200 acres 
of rangeland. 



In Summer of 1998, we excavated a tailwater pond on a lower watershed pond to capture 
sediment fiom irrigation runoff. 
In Fall of 1998, the pond was planted with native grasses, shrubs, and trees, that will eventually 
provide quality habitat for wildlife. 

This established tailwater poria built about 8 years ago in the watershed; provides a successful 
model for our tailwater pond projects. 



Irrigation canal before planting with native perennial grasses. 

In Fall of 1999, the banks of a 1000-foot section of irrigation canal were planted with native 
perennial grasses. Jeanne Wirka, the program's restoration ecologist, is'harrowing in the seed: 



These established native plantings along a watershed irrigation canal provide a successful model 
for our irrigation canal projects. 



Vic Claassen, U.C. Davis soil scientist, assesses soil conditions before establishment of native 
perennial grassland restoration project. There has been a high level of interest in conducting 
research on Union School Slough restoration project sites. 

A grassland restoration workshop, co-sponsored with the Caliomia Native Grass Association, 
was one of four training sessions held during the first year of the program 



Appendix 2. 
Work Plans for Research Subcontracts under Task 3 



PROPOSED RESEARCH SUBCONTRACT WITH AUDUBON-CALIFORNIA 
CALFED Bay-Delta Program 2001 Proposal Solicitation (May 15,2000) 

Rangeland monitoring and analyses using GIs and remote sensing technology in the 
Willow Slough Watershed (Subtask 3.2) 

Co-Principal Investigators: Dr. Carolyn Malmstrom, Dr. Jiaguo Qi 
Department of Geography 
Basic Science Remote Sensing Initiative 
Michigan State University 
East Lansing, MI 

Successful long-term and large scale conservation and restoration efforts in the Willow Slough 
Watershed will require that spatial and temporal information about habitat and forage quality as 
well as species distributions be available at a watershed scale. Michigan State University’s Basic 
Science Remote Sensing Initiative proposes to work with Audubon-California to establish a 
remote sensing program to provide data on above ground biomass and species distributions in the 
watershed that will allow project staff, landowners, and other watershed stewards to monitor and 
evaluate important parameters. BSRSI will also develop a web-based decision support tool that 
uses this data.. BSRSI is not only a leader in using advanced spatial technologies, but has 
successfully employed them in a NASA-funded Arizona project to develop a prototype tool that 
individual ranchers are now using to make sound land management decisions (Figure 1, attached) 
(Qi et al. 2000). 

Workplan 

The purpose of this project is to 1) develop a GIS platform on which to base large-scale 
ecological monitoring efforts in the Willow Slough Watershed using a Digital Elevation Model, 
IKONOS panchromatic imagery, and existing GIS idormation; 2)  monitor the spatial and 
temporal distribution of biomass variables with monthly satellite images calibrated with on-the- 
ground measurements; 3) provide information on the spatial distribution of rangeland species, 
including native perennial grasses and nonnative invasive species using spectral measurements of 
cover types, 4) deliver a decision support tool in a web-based format with privacy protections to 
assist landowners and project personnel in conservation and restoration planning; and 5) provide 
analyses of response of biomass to different management regimes to allow Audubon personnel 
and landowners to test hypotheses related to prescribed burning, controlled grazing, and 
reseeding of native perennial grasses. 

1 



The first step in establishing a large-scale ecological monitoring system for the watershed is to 
develop a basic GIS platform on which to build later analyses. We would use the advanced GIs 
capabilities at MSU’s Basic Science and Remote Sensing Initiative (see cost-sharing) to develop a 
GIS system for the 10-mile2 watershed, using ARC/INFO and ARCView software for easy 
transfer of GIs layers and data to other users. For the foundation for the GIs system, we will 
combine a high-resolution digital elevation map @EM) with a high-resolution panchromatic 
image that will allow us to identify and interpret critical landscape features and provide an anchor 
for additional layers. For the DEM, we will obtain an SRTM version with 6-cm resolution that 
willbe valuable for hydrologic analyses. For the panchromatic image, we will obtain IKONOS 
panchromatic scenes at 1 m2 spatial resolution for the entire watershed. On to this base, we will 
add layers that incorporate existing information about soils, vegetation, and hydrologic features; 
land ownership maps; records of past and present stocking levels; fire maps; and information 
about other relevant ecological events 

2. Monitoring and analyzing biomass dynamics. 

Some of the most useful data for both conservation planners and range managers is information 
about the spatial and temporal distribution of biomass, including mean biomass levels and 
fractional cover (the relative portion of soil covered by biomass). For conservation planning in 
grasslands, standing biomass levels and fractional cover are often used as indicators of wildlife 
habit quality and soil-erosion protection. For planning prescribed burns, standing biomass levels 
give a good indication of how well fnes may cany. For range managers, standing biomass 
represents both forage and RDM and is thus a central factor in decision-making. 

Remote sensing techniques allow us to regularly assess grassland biomass values over large areas. 
Assessments can be made on a monthly basis or more frequently depending upon which satellite- 
borne sensors are used. A common approach for assessing vegetation properties with remote 
sensing has been to employ the Normalized Difference Vegetation Index (NDVI), a vegetation 
index defined as &difference in infrared and red radiances divided by their sum (Sellers et al., 
1992). NDVI is a measure of the relative radiances from vegetated and non-vegetated surfaces 
and thus gives a good indication of how much green plant material there is relative to exposed soil 
surface or other material within an area. NDVI has been calibrated with ground-based data to 
predict measures such as green leaf area index or standing green biomass at different sites. 

It is important to note that NDVI predicts -leafarea or biomass better than senescent 
material, because the NDVI is based on the assumption that soils and actively growing vegetation 
absorb differently in the chlorophyll region. Senescent vegetation is not well described with 
NDVI. Until recently, this constraint has limited the usefulness of NDVI-base assessments of 
rangeland condition, because both standing green and standing senescent vegetation are important 

I 
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rangeland resources. The new NDSVI index (Qi et al., 2000) allows us to overcome this problem 
and produce assessments of senescent grassland biomass as well. 

For the rangeland monitoring proposed here, we would use NDVI and NDSVI on data from 
Landsat Thematic Mapper to produce monthly (or near-monthly, depending on cloud cover) 
maps of green and senescent grassland biomass for the watershed area. These maps would be at a 
30-m2 resolution. Satellite-based biomass estimates would be calibrated against field plots 
harvested simultaneously with image-capture and then used to predict grassland biomass 
variables throughout the watershed. Biomass maps would be available to propeq owners and 
managers on a near-real-time basis beginning in the second year of the project (see section on web 
interface below), typically within two weeks of image acquisition (the delivery of fust-year 
images may be somewhat slower owing to the time required for system setup). Thus, an 
individual property owner would be able to follow the temporal dynamics of biomass 
accumulation and use throughout herhis property for the duration of this project. This 
information would allow the property owner to monitor herhis range conditions through a 
variety of weather patterns (given the typically high annual variability of California’s 
precipitation patterns), determine how well range resources were being utilized throughout the 
property, and experiment with different management regimes. BSRSI personnel will work with 
Audubon staff to train landowners in the use and evaluation of the web-based decision tool (see 
Subtask 1.5 in main proposal). 

In addition to the biomass assessments, we will provide analyses of the response of biomass 
variables to different management regimes, using spatial analysis techniques and the GIs system. 
We will work with project personnel and landowners to test hypotheses related to prescribed 
burning, controlled grazing, and reseeding of native perennial grasses. 

3. Monitoring species distribution. 

The second type of information that is extremely useful for conservation planning and range 
management is information about the spatial distribution of species types throughout a property. 
New sources of multi-band data with fine spatial resolution are making it easier for remote 
sensing to provide this information. For this watershed area, we believe we can fairly 
straightforwardly distinguish several groups of grassland species, based on their distinct 
phenological and color characteristics. At a minimum, we will map four categories of vegetation: 
1) annual grassland species with good forage value; 2) cool-season native perennial species; 3) the 
noxious weed yellow star thistle; and 4) medusahead, another significant rangeland weed. 

We will begin the mapping work by focusing on a single square-mile area containing the critical 
vegetation types. We will use three images (beginning of growing season, mid-growing season, 
end-of-growing season) of multi-spectral IKONOS data (4m2 resolution) to develop signatures 
for these vegetation types, using ground-based data for calibration. To aid in this, we will also 
evaluate images from the hyperspectral EO-1 radiometer, which will be available for part of the 
first and second growing seasons. The signatures developed in the fust year will be tested again 
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in the second year and used to evaluate the results of on-the-ground manipulations of cover types 
within the third year. 

Data handling and storage 

BSRSI is a leader in remote sensing infomation technology. BSRSI computers will be used to 
store data and provide web-based access to information for ranchers. Ground-based biomass and 
cover data will be handled by Audubon’s range specialist and delivered to BSRSI personnel 
electronically. All data will be backed up in California and Michigan. 

Expected products and outcomes 

1. A GIs system for the watershed that would be available to all watershed managers and could 
be used to ask questions beyond those addressed in t h i s  initial work. 2. Web-based delivery of 
near real-time patterns of biomass values. 3. A grasslands vegetation classification based on 
spectral imagery for the entire 10 mi2 watershed. This product will serve as a comprehensive 
base line for conservation planning and evaluations of invasive species. The GIS layers and near- 
real-time biomass maps will be available to property owners both as traditional paper products 
and as digital products posted and archived on the BSRSI website. BSRSI staff will also 
participate in training meetings with landowners. 4) Multi-temporal analyses of the response of 
biomass variables to different management regimes, using spatial analysis techniques and the GIs 
system. These analyses will allow landowners and project personnel to test hypotheses related 
to prescribed burning, controlled grazing, and reseeding of native perennial grasses. 

Work schedule 

Work Schedule for MSUBSRSI Subcontract 

Year 1 (2001) 

1. Develop watershed GIs system using digital elevation model, IKONOS panchromatic 

2. Process monthly Landsat Thematic Mapper scenes. 
3. Monitor precipitation events and their timing relative to acquisition of all images 

(important to correct for wetness of vegetatiodsoils in image analysis). 
4. Collect samples of aboveground biomass (green & senescent) from six geo-referenced 2m x 

2m plots in each grassland cover type (see species work below), concurrent with 5 
satellite image acquisition time points across year. Dry and weigh samples. Audubon 
personnel to assist with biomass collection and weighing. 

imagery (1 m2), and existing information about soils, land use, and fire patterns. 

5. Begin calibration of biomass algorithms for watershed. 
6. Obtain spectral measurements of  grassland cover types from georeferenced points in test 

area (1 mi2) with hyperspectral sensor at three time points (beginning, middle, and end of 
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growing season) coincident with IKONOS multiband image acquisition and EO-1 image 
acquisition. 

7. Begin testing algorithms for species distribution mapping. 
8. Meet with participating property owners and managers, and adapt web-based delivery 

system to their needs. 

Year 2 (2002) 

1. Continue to process monthly Landsat Thematic Mapper scenes. 
2. Produce monthly maps of green and senescent vegetation for entire watershed, using 

NDVI and NDSVI algorithms calibrated with ground-based data. 
3. Continue to collect biomass samples, as in Year 1, for algorithm refinement. 
4. Make maps available to property managers and other users on a near-real-time basis with 

5. Produce analyses of response of biomass to different management regimes in watershed 

6. Acquire second set of images for species distribution mapping in test area from IKONOS 

7. Obtain additional ground-based hyperspectral measurements of vegetation types in test 

8. Development of species mapping algorithms. 
9. Meet with participating users for user evaluation of data products and delivery system so 

web-based system, and on paper if desired. 

test areas and for pastures, as requested by land managers. 

multiband radiometer and EO-1 (3 time points during year, as before). 

plot, as needed for algorithm refinement and testing. 

far. 

Year 3 (2003) 
1. Continue Year 2 activities, numbers 1-5. 
2. Acquire IKONOS multiband images for test area, and surrounding watershed. 
3. Produce analysis of change in species distribution in test area in response to management 

4. Produce map of grassland vegetation types for watershed, to be used for further 

5.  Meet with participating users for user evaluation of products, and discuss future 

6. Finalize transfer of GIs layers to Audubon California. 

practices over last two years. 

conservation planning. 

development. 

Feasibility 

BSRSI has already demonstrated that this approach is feasible in Arizona and is already being 
used by land managers there (Qi et al2000). Audubon staff have polled area ranchers who have 
expressed a keen interest in having access to this type of information. Cooperation with and 
support from Audubon-California project staff on the ground insures timely on-the-ground data 
collection. BSRSI’s extensive resources for and experience in remote sensing and GIs ensure that 
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any challenges encountered with algorithm development and product delivery will be addressed 
quickly and appropriately. 

Cost sharing by MSUBSRSI 

. Hyperspectral radiometer for obtaining characteristic radiance signatures for vegetation 
species. 4 1 5 K  
Global Positioning System -$10k 

9 Use of BSRSI computers for webserver for product access by landowners. 
' Use of BSRSI s o h a r e  licenses for remote sensing and GIs work (ARCinfo, ERDAS etc.) 

Technology transfer of remote sensing indices and website interface, developed with funding 
outside CalFed. 

Qualifications 

Dr. Carolyn Malmstrom, Michigan State University. Dr. Malmstrom will be the co-Principal 
Investigator for rangeland monitoring and analyses using GIs and remote sensing technology 
(Subtask 3.2). Dr. Malmstrom received an A. B. Biology, magna cum laude, from Harvard 
College in 1987, and a Ph.D. from the Department of Biological Sciences from Stanford 
University, 1997. She has been an Assistant Professor at Michigan State University, Dept. of 
Botany and Plant Pathology & Dept. of Geography, Basic Science & Remote Sensing Initiative 
since August 1999. Dr. Malmstrom is a grasslands and forest ecologist who works with 
ecosystem dynamics at a variety of scales across landscapes. She has more than ten years of 
experience applying remote sensing technology in vegetation dynamics research and has made 
significant contributions to the development of production algorithms. Her current research 
focuses on California grasslands and rangelands, where she is funded for several projects 
investigating the response of grassland dynamics to changes in disturbance regimes. The Basic 
Science and Remote Sensing Initiative at Michigan State University is a leading remote sensing 
and spatial technology group focused on land-use and land-cover issues around the world, with a 
number of projects in Western grasslands. 

Jiaguo Qi, Michigan State University. Dr. Qi will be the Co-principal Investigator for 
rangeland monitoring and analyses using GIs and remote sensing technology (Subtask 3.2). Dr Qi 
received a B.S. in Physics, 198 1, from Harbin Teacher's Normal University, Harbin, China, a 
M.S. in Soil, Water and Environmental Sciences, 1989, from the University of Arizona, and a 
Ph.D. in Soil, Water'and Environmental Sciences, 1993, from University of Arizona. Since 1998, 
Dr. Qi has been an Assistant Professor at Michigan State University, East Lansing, Michigan. 
Dr. Qi's research interests focus on theoretical development and applications of remote sensing 
technologies to study the dynamics of the earth surface and its environmental impacts at variable 
spatial and temporal scales. He develops vegetation indices, canopy radiative transfer models, 
data fusion, and assimilation techniques to quantitatively derive surface physical and biophysical 
properties. He works on new sensor technology and develops approaches to using new data 
types for global change &d resources management. He also works on theoretical development of 

6 



algorithms to detect crop stresses due to water and niirogen deficiencies using fine spatial and 
spectral resolution imagery and ground-based remote sensing measurements. 
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Contact information 

Dr. Carolyn Malmstrom 
Assistant Professor 
Dept. of Botany and Plant Pathology 
Dept. of Geography, Basic Science & Remote Sensing Initiative 
Michigan State University 
1405 South Harrison Road 
East Lansing, MI 48823 

carolvnk3bsrsi.msu.edu 

Dr. Jiang Qi 
Assistant Professor 
Dept. of Geography, Basic Science & Remote Sensing Initiative 
Michigan State University 
1405 South Harrison Road 
East Lansing, MI 48823 
517-353-2932 
ai@msu.edu 

(5 17) 355-4690 
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BUDGET: 

PROJECT TTRE: 

PRWECT PERIOD 

CAROLYN MALMSTROM 
JIAGUO~I 

PERSONNEL' 
C. MalmsVam (2 mo. summer M I )  
J. Qi. 12 mo. Summer sal) 

YEAR1 YEPIR2 YEAR3 TOTPl 

11,405 11.862 12.336 35.603 
11.405 11.862 12.338 35.603 
2.5W 2,600 2.704 
4.350 

7.804 
4,524 4.705 13.579 

1.711 1.779 1.854 5,340 

Totel PerSDnnel costs: 31.371 32,626 33,931 97.929 

6.0W 6.400 7.0W 19.400 
6,000 6.400 7.000 19.400 

10.000 
3.0W 

. 1o.ooa 
3.004 

MATERIALS AND SERVICES: 
GIs system 

Digital Elevation Model: 6 cm SRTM 
IKONDS pan. scene: 10 forws 

Landsat TM images: 12 per year 

IKONOS rnultlband: 3 scenes (yr 1. yr 2) for fows area 
€0-1: 3 scenes (yr 1. yR) for f m s  area and Eurmunding region 
IKONOS multiband 3 scenes (yr 3) for entire watershed (fows,area already ac.) 27,000 27,WO 

3.900 

MISE. pmien supplies 2,OW 2.000 2.000 6.000 
Met station 3.000 3.004 

69,121 60.176 87.731 237,029 

5.000 
10.000 

5.000 
10.000 

7.800 7,800 7.800 23.400 

3,OW 3.000 9.000 
1.950 1.950 

Biomass Evaluatio" 

Species Mappinp 

OVlW 

TOTAL DIRECT COSTS: 
INDIRECT COSTS @ 48% MTDC': 37.978 28,885 42.111 1oa974 

8 



Ms. Judy Boshoven 
Audubon-California 
Yo10 County RCD 
221 West Court Street, Suite 1 
Woodland CA 95696 

Dear Ms. Boshoven, 

We are pleased to submit this proposal for subcontract research with your 
proposed CalFed project. We are very excited about the project and the opportunity to 
work with Audubon-California on these important watershed issues. 



proposal NO.: 

principal Investigator: Carolyn Malmstrom & Jiaguo Qi , 

Certification Regarding Debarment, Suspension, and Other Responsibility Matters-Primary 
Covered Transadions 

(1) The prospeclive primary parliapant oertifies to the best of its knowledge and belief, that 
it and its prindpals: 

(a) ,Are not presently debarred, suspended, proposed for debarment, dedared 
ineligible, or voluntarily exduded from covered transactions by any Federal department of 
agency; 

@) Have not within a threeyear period preceding this proposal been convicted of or 
had a dvi l  judgment rendered against them for commission of fraud or a ctiminai offense in 
connection with obtalning, attempting to obtain, or performing a public (Federal, State or 
local) transaction or contract under a public transaction; violation of Federal or State 
antitrust statutes or commission of embezzlement, theft, forgery, bribery, falsification or 
destruction of records, making false statements, or receiving stolen property; 

governmental entity (Federal, State or local) with commission of any o f  the offenses 
enumerated In paragraph (l)(b) of this cerlificatian; and 

(d) Have not within a three-year period preceding this applicationlproposal had one 
or more public transactions (Federal, Sate or local) terminated for cause or default. 

(2) Where the prospective primary partidpant is unable to cellifyto any of the statements 
in thls certification, such prospective partidpant shall attach an explanation to this proposal. 

(c) Are not presently indicted lor or otherwise criminally or dviliy charged by a 

Certified Ey: 

Fred Salas 

(Typed Name) 

Sr. Contract and Grant Administrator 

mtie) 

Nichigqn. State University 

(Institution) 



&ification Regarding Drug-Free Requirements 

,. ' The grantee certifies that it will provide a drug-free workplace by: 

lispensing, possesslon or use of a controlled substance Is prohibited in the-grantee's wo@laCe and 
,pedfying the actions that will be taken against employees for violation of such prohibition; 

(b) Establishing a drug-free awareness program to inform employees about - 
(1) The dangers of drug abuse in the work place; 
(2) The grantee's policy of maintaining a drug-free workplace 
(3) Any available drug counseling, rehabilitation, and employee assistance programs; and 
(4) The penalties that may be imposed upon employees for drug abuse violations occurring in 

. .  

(a) Pubiishlng a statement notifylng employees that the unlawful manufacture, distribution, 

-. - 

he workplace; 

$!en a copy of the statement required by paragraph (a); 

smployment under the grant, the employee will - 

(c) Maldng it a requirement that each employee to be engaged In the performance of the grant be 

(d) Notifying the employee in the statement required by paragraph (a) that, as a &ndition of 

(1) Ablde by the t e r n  of the statement and 
(2) Notify the employer of any criminal drug statule convicllon for a violation occurrlng In the 

workplace no later than five days afler such conviction. 

employee or otherwise receMng actual notice under subparagraph (d)(2), with respect to any employee who 
Is so convlcted- 

(t) Taldng one of the foUowing actions withln 30 days of receMng notice under subparagraph (d)(2), 
wlth respect to any employee who is so convicted- 

termination; or - 

rehabilitation program approved for such purposes by a Federal, State, or local health, law enforcement, or 
other appropriate agency; 

(g) Maldng a good faith effort to continue to maintaln a, drug-free workplace through implementation 

6. The grantee shall insert in the space provided below the slte(s) for the performance of work done in 
connection with the spedfic grant 

(e) NoUfyhg the agency within ten days afler receiving notice under subparagraph (d)(2) from an 

(1) Taking appropriate personnel adion against such an employee, up to and lnduding 

(2) Requiring such employee to partidpate satisfactorily in a drug abuse'assistance or 

of paragraphs (a). @I. (c), (dll (e) and (9. 

Place of Performance (Street address, dty, county, state; zip code) 

317 & 318 Manly Miles 
Michiaan State University . 
East Lansing, MI 48024 

MAY 1 1  2000 

(Signature) (Date) 

Fred Salas 
~ 

(Typed Name) 
Sr. Contract and Grant Administrator 

(rntle) 

Michigan State  University 
(Institution) 



CERTIFICATION REGARDING LOBBYING 

The undersigned certifies. to the best of his or her knowledge and belief, that 

(1) No Federal appropriated fun& have been paid or will be pald. by or on behalf of the 

agency, a Member of Congress, an officer or employee of Congress. or an employee of a Member of 
undersigned. to any person for influencing or attempting to influence an ofllcer or employee of any 

Congress in connection with the awarding of any Federal contract. the making of any Federal grant. . 
the making of any Federal loan. the entering into of any cooperative agreement. and the extension. 
contlnuatlon. renewal, amendment, or modification of any Federal contract. grant. loan, or 
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PROPOSED RESEARCH SUBCONTRACT WITH AUDUBON-CALLFORNU 
CALFED Bay-Delta Program 2001 Proposal Solicitation (May 15,2000) 

Determinants of successful upland rangeland restoration (Subtask 3.3) 

Principal Investigator: Dr. Truman Young 
Research Assistant: Megan Lulow 
Department of Environmental Horticulture 
Graduate Group in Ecology 
University of.Califomia, Davis 

Project 1. Quantitative monitoring and assessment of ongoing restoration efforts in the 
Union Slough watershed 

HypotheseslQuestions: 
1.1 What are the correlates of success in establishing perennial grasses, and controlling exotic 

plants across soil types, topographies, seed mixes? (Hypotheses H1 and H2 will be 
tested on both past and future restoration sites, and hypothesis H3 will be tested at 
future restoration sites, where baseline vegetation will be measured before restoration 
treatments.) 

HI. Cover and density of the individual native grass species seeded at the site will vary by 
abiotic factors (soil type, aspect, and slope). 

H2. Cover and density of individual native grass species will vary bypre- andpost-planting 
management techniques (burning, disking, fertilization, application of broad spectrum 
herbicide [Round-Up] afrer seeding) 

H3. Sites with locally severe infestations ofparticularly intractable invasives (medusahead 
goatgrass,$laree, annual ryegrass, wild oats, ripgut brome, andzorro fescue) will 
experience less restoration success than adjacent sites. 

Restoration practitioners are apparently becoming increasingly successful in recent years in both 
controlling invasive exotic plants, and in establishing native perennial grasses in northern 
California grasslands. Unfortunately, much of the evidence for this increased success has gone 
undocumented (Young 2000). This leaves the restoration methods open to question, reduces the 
effectiveness of knowledge dissemination, stymies granting agencies that rightfully need 
documentation of the relative success of their funded projects. In addition detailed quantitative 
monitoring often reveals patterns that might otherwise be missed, allowing more rapid refmement 
of management techniques. 

Perhaps the greatest impediment to the restoration of native perennial grasses is the pernicious 
presence of exotic invasive annuals (Brown and Rice 2000, John Anderson, pers. comm.). 
Herbicides and buming have proven useN in controlling these invasive plants, and in preparing 
restoration sites (e.g., Ditomaso et al. 1999; J, Anderson, J. Randall. pers. comm.). 



One of the dilemmas for restoration ecologists is the knowledge that a) nitrogen supplementation 
can assist in the establishment of native grasses, and b) broadcast application of nitrogen tends to 
favor invasive plant even more than natives, for a net deleterious effect (Huenneke et al. 1990; 
Morgan 1994, Owen & Marrs 2000, Reever Morghan & Seastedt 1999) One possible solution is 
the extremely local application of fertilizer at the point of planting of natives, which should 
benefit them without benefiting the invasives (see Table 1). 

Approach 

A moderate-scale (170 acres) upland grassland restoration project was established in the Union 
School Slough watershed in 1999/2000. The site is a mixture of soil types, slopes, aspect. Two 
additional factors were incorporated into the research design in a controlled replicated fashion: 
two fertilizer treatments and two pre-emergent herbicide treatments. These treatments were 
crossed in a way that allow for a full factoral analysis of variance, complete with interaction 
terms. 

We will establish 100-200 sampling plots throughout the 170 acre Union Slough grassland 
restoration site. The plots will be located in a random stratified design that samples a wide range 
of natural and experimental variation. Plots will be stratified with respect to soil type, 
topographic position, and aspect. 

We will also monitor vegetation at three sites (each in a different soil type) that were exposed to 
the replicated fertilizerherbicide treatments. Five to ten replicated plots will be sampled at each 
of the four treatment combinations within each of the three soil types, for a total of 60-120 plots. 

Within each plot, we will sample plant cover both along a planted furrow, and across the 
furrows. The former gives a more precise estimate of the success of the planted perennial 
grasses, and the latter gives an unbiased sample of the overall plant community at the site. A pin 
frame will be used for accurate measure of aerial cover, counting first hits per pin for each species 
encountered. We will also record the frequency (in 0.25m2 quadrats) of all species. Density of 
planted perennial grasses will be quantified by counting plants along fxed furrow lengths. 
Surveys will be carried out four times per year. 

Future restoration sites within the broader Audubon proposal will undergo similar monitoring, 
but we will also quantify baseline @re-restoration) vegetation of the site for comparison. At that 
time, we will identify and permanently mark areas of particular infestations of intractible weeds 
(medusahead, goatgrass, Plaree, annual ryegrass, wild oats, ripgut brome, and zorro fescue) for 
specific monitoring. 
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Data Handling and Storage 

Data will be entered daily into an Excel data file backed up regularly. These data will later be 
imported into statistical packages (SAS, J " ,  CANOCO) for formal analysis. Both the original 
data and the analyses will be archived in a form available to other CalFed researchers. 

For the replicated controlled studies (of nitrogen and Telar herbicide), we will cany out two-way 
ANOVAS with interaction terms on the dependent variables of cover by planted native perennial 
grasses, non-native invasive plants, and non-planted native plants (e.g., Brodelia, Amsinckia). 
We will analyze the broad vegetation surveys using Canonical Correspondence Analysis (CCA), 
which simultaneously integrates data for species and for sample plots, with environmental and 
experimental factors as correlated drivers of community structure and species success (Young & 
Peacock 1992, ter Braak 1996, Huhta & Rautio 1998, Einarsson & Milberg 1999). 

Expected Products/Outcomes 

This monitoring will provide detailed quantification for the relative success of current restoration 
practices in California upland grasslands. This will also form the basis for a set of initial 
protocols for perennial grassland restoration (to be continually updated as our knowledge is 
refined). Although this research will be carried out within a fairly narrow geographical range, the 
inclusion of multiple major soil types and a wide variety of other environmental variables across 
several sites should provide more than a parochial view for developing restoration guidelines. 

We will produce yearly interim reports, and a final project report to Audubon and Cal Fed within 
six months of the end of the contract period. We will also submit our results for publication in 
the major peer reviewed journals in the field (Restoration EcoZogy, Environmental Management, 
Ecological Applications, Journal of Range Managemeni). We will also participate in landowner 
training workshops and field days, and assist in the development of protocols and guidelines for 
local land owners and livestock managers, 

Work Schedule 
See attached (both projects combined). 

Feasibility 
We have already begun initial monitoring of the plots. At first it was difficult to distinguish the 
various grass species in the seedling stages. However, reference seedling vouchers grown from 
known seed in greenhouse trays, along with many hours of detailed field observations, have 
enabled our team to confidently identify all the planted grass species, and nearly all the exotic 
species. These initial surveys also provide us with realistic estimates for time needed for the 
kinds of extensive sampling we are proposing (a two person crew c& sample approximately 4-6 
plots per hour). Initial statistical analyses indicate that our sampling protocol is sufficiently 
precise and our sample sizes are sufficiently large to identify important patterns. 
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Table 1.  Percent cover by planted native perennial grasses and invasive plants in plots subject to 
two different classes of restoration treatment. Initial analysis of first surveys, April 2000 in one 
soil type (Corning Red Gravel). It appears that the effects of nitrogen are more pronounced on 
the Seahorn Series soil (analysis pending). Sample sizes are ten plots for each pair of means (40 
plots total). 

Budget. 
See attached (both projects combined). 

Project 2. Enhancing Grassland Diversity and Forage Quality With Native Forbs 

Hypotheses/Questions: 
2.1 What are the reference species for forb restoration in rangelands? 

H1: Native forbs have survived invasion by exotic annuals better than have native perennial 

H2: These native forbs will have environmental preferences that can guide their restoration 
grasses. 

into managed rangelands. 

2.2. How do we best establish native forbs, and what are the benefits? 
HI: Introduction of native forbs will increase plant communityproductivity (cover) and 

diversity. 
H2: Species diversity will be greater and vegetative cover will be more stable in treatments 

where native forbs are seeded ajier two years of broadleaf herbicide application, as 
compared to seeding the forbs at the same time as the grasses 

H3: Plots where both native forbs andperennial grasses have established will contain 
SignijTcantly less cover of exotic weeds than plots where both these species have not 
established. 

The productivity and stability of forage are crucial considerations for effective rangeland 
management. Ecologists have recently provided evidence that plant communities with greater 
species and functional group (or guild) diversity exhibit greater productivity and stability, as well 
as effkiency in the use of soil resources (Brown 1998, Tilman et al 1997, reviews by Schlapper 
& Schmidt 1999, Schwartz et al. 2000). Studies also suggest that the ability for species to 
coexist is more likely when they are able to partition the way resources are used, such as through 
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differential rooting depths or season of activity, in addition to variations in environmental 
characteristics (such as soil type) and disturbances which inhibit dominant competitors from 
taking over (such as herbivory) (F'arrish and Bazzaz 1976, McKane et al1990, Brown and Rice 
2000). In addition, there is evidence suggesting that more functionally diverse communities are 
better able to resist invasion by other species (Brown and Rice 2000). In the application of these 
finding to managed systems we need a better understanding of the range of conditions under 
which coexistence may occur and be sustained. 

Introducing legumes and other forbs into the California range system has been recognized as a 
way to improve year-round forage quality and productivity (Menke 1989). In particular, true 
clovers (Trifolium spp.) provide excellent year-round forage by providing nutrient rich burrs, 
leaves, and stems, in addition to fi&g nitrogen (Menke 1989). Kay (1968,1969) demonstrated 
that mixed stands of perennial grasses and (non-native) subclover (Trifolium subterruneum) 
provided forage of greater productivity and of longer year-round duration than fertilized annual 
grassland or annual grassland improved with subclover. The productivity of clovers has been 
demonstrated to be hampered by annual grass stands that have not been intensively grazed, due 
to their rapid growth and formation of continuous stands (Menke 1989, Rosiere 1987). The 
nature of this problem is not likely to occur in native perennial grass stands, which are slower 
growing and form tufts with interstitial spaces. 

Despite of the benefits annual legumes can provide, recommended species for range improvement 
has predominantly been limited to two species of non-native clovers, subclover (T. 
subterruneum) and rose clover ( T .  hirfum) (Menke 1989). In general, forbs vary greatly in extent 
and density with the timing and amount of precipitation in a given year, yet different species will 
differ in the extent of their response. This makes establishment of monospecific stands of these 
forbs a risbendeavor for reliable forage, which could be alleviated by increasing the diversity of 
species used. In addition, subclover can be toxic to livestock in when consumed in excess 
(Hickman 1993). Native forbs provide a great opportunity to expand the number of species used 
for range improvement. Not only are there several species of native legumes which could enhance 
winter and spring forage, there are other species of summer growing native forbs. These species 
have been shown to provide a mulch layer that is important for protecting soil from erosion 
processes and creates a favorable environment for germination in the fall (Duncan 1975, Heady 
1988). With recent advancements in the development of successful seeding and establishment 
techniques for native perennial grasses (Amme and Pitschel 1989, Anderson 1996, 1999), there is 
much potential for exploring the possibilities under which native forbs may also be restored along 
with these grasses. Important areas to investigate before management techniques can be 
recommended include: 

a) the degree to which native perennial grasses are capable of coexisting with each the current 
recommended'non-native forb species and selected native forb species, 

b) the importance of timing in the introduction native forbs to the grassland revegetation 
process, 
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c) the importance of broadleaf herbicide application to the success of establishing native 
perennial grasses and native forb species, and 

d) the degree to which successful stands of coexisting species deter weeds compared to 
revegetated grasslands not seeded with native forbs. 

Approach 
Forb survey: 
Central to any restoration effort is the question: what are the reference species? For California 
grasslands, this has been difficult to establish, in part because the nearly total exclusion of native 
perennial grasses from so many communities (Hamilton 1986). However, native forbs species 
appear to have survived (as remnants) within degraded grasslands better than many of the 
perennial grasses (J. Anderson, pers. corn. ,  T. Young, M. Lulow, pers. observations). 

We will carry out broad scale surveys throughout the broader watershed, seeking remnant 
populations of native forbs species, especially those thought to be of value to livestock 
(Trifolium, Lotus). We will first survey areas with known populations of native perennial 
grasses. However, we will also survey grasslands where native perennial grasses have been 
eliminated. The presence of all native species will be recorded, as well as their relative 
abundance. We will record such environmental variables as elevation, soil types, slope, aspect, 
and land use history. We will survey 50-100 sites. 

These surveys will help determine the species we use in our forb restoration experiments 
(below). The surveyed populations will also provide seed sources for the experiments outlined 
below. Seed will be collected from sites as local as possible, and from sites with similar 
environmental characteristics. 

Forb experiments: 
This study will be conducted on the upland grassland areas of the larger watershed restoration 
project. After a late spring fire targeted at eliminating the weedy annual grass seed production for 
that year, a broad spectrum herbicide will be applied following germinating rains in the fall. This 
process is important and standard for seeding of native grasses. Native grass species (see Table 
1) will be drill seeded in the larger project area, and 5-10 patches of non-native forbs used as 
forage will be identified as they germinate in the second round of rains for that ye? (they 
typically have a large seed bank that is not eliminated with a single herbicide application early in 
the season). In selecting patches, we will control for soil type, slope, and aspect. In these 
patches, 4x4m plots will be set up in a randomized complete block design according to the 
treatments in Table 2. Forb species were selected based on their biological appropriateness for 
the upland hills in this region (determined either through personal observation, observations of 
individuals familiar with the flora in the region, or on distribution and horticultural information 
provided in Hickman (1993), on their potential for providing suitable forage or contributing to a 
functionally diverse, compatible complex of species, and on the feasibility of obtaining seed 
(Table 1). Although these species have potential to be applied to other rangeland improvement 
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and restoration projects in the region, more information and intensive surveys are needed to 
explore the range of forb species suitable for these purposes. Care will be taken to calculate even 
proportions of each species based on seed weight and pure live seed. Seeds of each species will 
be thoroughly mixed and sewn in a mixture with rice hulls to obtain an even spread across plots. 

Table 1 : Species provisionally proposed for native perennial grass and nitrogen fixing and non- 
nitrogen fixing native forb seed mixes. These may be adjusted, based on the forb surveys. 

Grasses N-Fixing Forbs Other Forbs 
Nassella pulchra Trifolium bifdum (N) Achillea millefolium 
Festuca idahoensis Trifolium@catum (N) Asclepias fascicularis (w), (S) 
Elymus elymoides Trifolium ciliolatum (N) Eremocarpus setigerusp), (S) 
Poa secunda 
Melica californica Lupinus bicolor Trichostema lanatum 
Bromus carinatus Hemizonia congesta ssp luzulifolia (S) 

(W)=unsuitable forage, but wildlife value and summer activity; (S)=summer active; 
~u=~uluogen uxmg 

Table 2: Treatments prescribed among plots over a three year period. Native forbs = (F); native 
grasses = (G); broadleafherbicide (H). 

~ 

Year Treatments 
1 G+F G(H) G G(H) G G(H) G 
2 F F (H) (H) 
3 F F 

Data on species richness, cover evenness, composition, and density will be collected for all 
treatments during peak growing and reproductive periods. Incident light on the ground level will 
be recorded with photometers and soil moisture and depth will be gathered using gypsum blocks 
among treatments. 

Within each plot, we will sample plant cover both along a planted furrow, and across the 
furrows. The former gives a more precise estimate of the success of the planted perennial 
grasses, and the latter gives an unbiased sample of the overall plant community at the site. A pin 
frame will be used for accurate measure of aerial cover, counting first hits per pin for each species 
encountered. We will also record the frequency (in 0.25m2 quadrats) of all species. Density of 
planted perennial grasses will be quantified by counting plants along fixed furrow lengths. 
Surveys will be carried out four times per year. 
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Data Handling and Storage 

Data will be entered daily into an Excel data file backed up regularly. These data will be imported 
into statistical packages (SAS, JMP, CANOCO) for formal analysis. Both the original data and 
the analyses will be archived in a form available to other CalFed researchers. 

For the replicated controlled studies (of herbicide treatments and timing of forb planting), we will 
carry out two-way ANOVAS on the dependent variables of cover by planted native perennial 
grasses, planted native forbs, non-native invasive plants, and non-planted native forbs. We will 
analyze the forb surveys using Canonical Correspondence Analysis (CCA), which 
simultaneously integrates data for species and for sample plots, with environmental and 
experimental factors as correlated drivers of community structure and species success (Young & 
Peacock 1992, ter Braak 1996, Huhta & Rautio 1998, Einarsson & Milberg 1999). This analysis 
can be done on either presence/absence data or more detailed quantitative assessments. 

Expected ProduetdOutcomes 

Results from this study would provide some of the first scientific information on the feasibility 
of incorporating native forbs into native grassland restoration and range improvement projects in 
California. These results will not only have implications for how to achieve successful 
restorations of diverse grassland communities, but has great implications for improving the forage 
quality, duration and sustainability of productive rangelands in this region. Specifically, it will 
provide needed information on the relative productivity and diversity of areas seeded with and 
without these forbs, information on the suitability of specific native forb species, and techniques 
important in the establishment phases of such communities. 

We will produce yearly interim reports, and a final project report to Audubon and Cal Fed within 
six months of the end of the contract period. We will also submit our results for publication in 
the major peer reviewed journals in the field (Restoration Ecology, Environmental Management, 
Ecological Applications, Journal of Range Management). We will also participate in landowner 
training workshops and field days, and assist in the development of protocols and guidelines for 
local l&d owners and livestock managers, 

Work Schedule 
See attached (both projects combined). 

Feasibility 

Projects of similar design have been conducted by Megan Lulow who will be the primary 
researcher for this project. These previous projects have clearly demonstrated the feasibility of 
establishing and monitoring such plots. Permission for access to private lands in the Willow 
Slough Watershed will obtained from the participating landowners through Audubon-California 
staff. 
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Budget 
See attached (both projects combined). 

Cost-Sharing 
The University of California is paying the salary of Truman Young, and additional salary 
support of graduate research assistants, if'needed above that funded by CalFed. Considerable 
equipment is already on hand Dr. Young's lab, included desk-top computers and printers, GPS 
units, reference materials, and miscellaneous supplies. 

Qualificatons 

Dr. Truman Young, UC Davis. Professor Young has a B.A. from University of Chicago and a 
Ph.D., University of Pennsylvania. He is currently an Assistant Professor and Assistant 
Restoration Ecologist at the University of California, Davis. He created and currently teaches 
the Restoration Ecology course at UCD. His research interests span a broad range of plant 
population and community ecology. Over 60 scientific publications in such journals as 
Ecological Retoration, Ecology, Oecologia, Forest Ecology and Management, Biological 
Conservation, Conservation Biology, and Restoration and Management Notes. His current 
research emphasizes human dominated landscapes, rangeland management and habitat restoration. 
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Budget, Young subcontract 
Projects 1 and 2: restoration monitoring, and forb experiments 

Item Year 1 Year 2 Year 3 Total 
cost 

Personnel 
Research assistant support (UC Davis graduate student)' 
Graduate student fees 9 x $360 (not subject to overhead) 
Equipment 
Laptop computer 
Other 
Miscellaneous supplies 
Travel to professional meetings 
Publication costs (page charges) 
Transportation to and from Field sites (@ $0.325/mi) 

Total direct costs 
Indirect costs (26%**, not applied to equipment or fees) 
Total costs 

*I2 months x 1315lmonth 
*'This is the rate negotiated between U.C. Davis and CalFed 

$15,780.00 
$3,240.00 

$2,500.00 

$1,000.00 
$500.00 
$250.00 
$500.00 

$23,770.00 
$4,687.80 

$28,457.80 

$1 5,780.00 
$3,240.00 

$0.00 

$1,000.00 
$500.00 
$250.00 
$500.00 

$21,270.00 
$4,687.80 

$25,957.80 

$15,780.00 
$3,240.00 

$0.00 

$1,000.00 
$1,000.00 

$500.00 
$500.00 

$22,020.00 
$4,882.60 

$26,902.80 

$47,340.00 
$9,720.00 

$2,500.00 

$3,000.00 
$2,000.00 
$1,000.00 
$1,500.00 

$67,060.00 
$14,258.40 
$81,318.40 
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PROPOSED RESEARCH SUBCONTRACT WITH AUDUBON-CALIFORNIA 
CALFED Bay-Delta Program 2001 Proposal Solicitation (May 15,2000) 

Field and laboratory evaluation of palatability, selectively and forage quality 
of native and introduced perennial grasses (Subtask 3.4). 

Principle Investigator: Dr. Emilio Laca 
Research Assistant: Amanda van Houtte 
Department of Agronomy and Range Science 
University of California at Davis 
Davis, CA 

Problem 

Palatability of native grass is thought to be quite high (C. Cesmat, NRCS., pers com.) and initial 
data suggest forage quality of native grasses in the watershed may be equal to or greater than 
traditional forage species (Wrysinski et al 1998). However, a lack of credible scientific data 
based on local studies is one of the major barriers native grassland restoration in the watershed. 

Questiondhypotheses 

1. Are native perennial grasses palatable to livestock? Do grazing animals selectively choose 
among native grass species or between natives and non-natives while foraging? 

HI. Grazing animal selectivity will not favor individual native grass species or types of 
grasses (native versus perennial). 
H2. Energy status of livestock individuals, as measured by a calibrated fecal index, will not 
differ between animals grazed on native versus non-native pasture. 

2. How do native perennial grasses compare to nonnative annual grasses in nutritional content 
throughout the year? Are there differences in forage quality between natural and restored 
populations of native species? 

H1. Forage value of native perennial grasses and nonnative annual grasses will vary 
seasonally and by species. 
H2. Cumulative forage value of native grasses will be higher for native perennial species 
than annuals. 

Approach 

Our approach will compare natural and restored stands of natives with nonnative annual forage 
grasses. It includes field observation of foraging preference (selectivity) along with fecal 
analysis to provide a "stand-in" measure of palatablility, along with laboratory analysis of forage 
quality of grass samples collected from natural and reseeded areas. 
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1. Palatability/Selectivity 

Observation: Sheep and/or cattle grazing pressure per species will be measured in all reseeded 
pastures. The condition of individual grasses immediately before and immediately after fall 
grazing will be recorded. Height and diameter will be recorded for multiple, randomly chosen 
bunch passes of each species. Additionally, we will record the number of bites per species that 
selected animals take during one hour of grazing at three times of the day (morning, noon, 
evening). After greening up in the fall, one year after being seeded, the bunch grasses are 
distinct and most easily visible. This should make it possible to observe animals taking bites 
from individual grasses, whose species identity can be thereafter be determined. The number of 
bites of each species will be compared to the relative abundance of each species in the pasture to 
determine selectivity by the animals. The animals used may either belong to the ranch owners, 
or be supplied by another agency. These observational studies will be repeated the following fall, 
2 years after reseeding. 

Fecal analysis: Fresh animal feces will be collected three times during the first year (winter, 
spring, mid-summer) and analyzed for the presence of all species. These samples will be 
collected both from animals grazing reseeded rangeland and from animals grazing on annual- 
dominated rangeland, and will reflect the composition of the animals diets for the two weeks 
prior to collection. Fecal samples will be analyzed in cooperation with the NRCS state office, 
which is calibrating a new method to estimate the energy status of livestock with a calibrated 
fecal index (L. Jolley, NRCS, pers.com). 

2. Forage quality analysis 

Forage "grab" samples of 20 g dry matter each will be collected for selected species from 
multiple random plants in each location. Both native and common exotic rangeland species will 
be sampled, including NasseIlapuZchra (or h? lepida), Elymus glaucus, Bromus hordeaceus, and 
Lolium multiflorurn (or spp.). 

The sampling design will include 2 major landscape positions (top and bottom of hill) within 
each pasture type that includes native perennial bunchgrasses (2 natural populations of perennials 
within m u a l  grassland, 2 areas re-seeded to native perennials in 1999, and 2 areas reseeded in 
2000 ). Each combination will be replicated in 2 locations, and sampling will be performed at 6 
times each year (late winter, mid spring, late spring, mid summer, late summer, and early 
wintedfall) to generate seasonal plots of quality and quantity of forage. One reseeded pasture 
will serve as a collection site for all other species, where 2 samples for each species will be 
collected 6 times in the year. Both parts of this study will be performed during two consecutive 
years. Data for the establishment year will not be collected until 2001, on pastures reseeded in 
fall 2000. 

Dept. of Agronomy and Range Science, UCD: Samples will be ground and analyzed according 
to the Van Soest method for fiber composition. Additionally, content of crude protein, calcium, 
phosphorus, and sulfur will be performed with elemental analyzers. Invitro digestablity of each 
sampled species will also be performed; net energy will be estimated. 
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Expected outcomes 

We will prepare an interim report with p r e l i i a r y  fmdmgs at the end of the first year. A final 
report will be submitted at the end of the project. We will also work with Audubon-project staff 
to disseminate our findings to participants in the Willow Slough Rangeland Stewardship 
program. 

Qualifications 

Emilio Laca, Ph.D. is a Professor of Range Sciences in the Department of Agronomy and Range 
Science at the University of California at Davis. An agricultural ecologist, his areas of interest 
include range management, foraging behavior models on different spatial scales, ungulate impact 
on plant communities. He has conducted extensive work in central Asia on the application of 
geostatistics in site specific agricultural practices to minimize impact and optimize production. 
Dr. Laca received is Ph.D. in 1992 f?om U.C. Davis. 

References 

Wrysinski, J. P. Robins, and G. Verseart. 1998. Native grass forage quality pilot study. 
Grasslands S(2). 

Budget, LACA subcontract 
Nat ive grass forage quality and palatability 

Item Year 1 Year 2 Tota l  
cost 

Personnel  
Research assistant support (UC Davis graduate studenty $15,780.00 
Graduate student fees 9 x $360 (not subject to overhead: $3,240.00 

Other  
Equipment 

Fecal samples $300.00 
Laboratory analysis of forage nutrition $5,760.00 
Miscellaneous supplies $1,000.00 
Meeting costs $500.00 
Transportation to and from Field sites (@ $0:325/mi) $250.00 
Printing costs for landowner information pieces $500.00 
Total direct costs 

$27,330.00 
Indirect costs (26%", not applied to equipment or fees) $4,687.80 
Total costs $32,017.80 
*12 months x 1315/month 
"This is the rate negotiated between U.C. Davis and CalFed 

Cost-share 
University is paying salary of Emilio Laca 
Fecal samples at Texas A & MlNRCS State Office $552 

$15,780.00 
$3,240.00 

$300.00 
$5,760.00 
$1,000.00 

$500.00 
$250.00 
$500.00 

$27,330.00 
$4,687.80 

$32 ,017 .80  

552 

$31,560.00 
$6,480.00 

$600.00 
$1 1,520.00 

$2,000.00 
$1,000.00 

$1,000.00 
$500.00 

$54,660.00 
$9,375.60 

$64,035.60 
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PROPOSED FIESEARCH SUBCONTRACT WITH AUDUBON-CALIFORNIA 
CALFED Bay-Delta Program 2001 Proposal Solicitation (May 15,2000) 

Wildlife monitoring and assessment of perennial grassland and riparian restoration 
efforts in the Willow Slough watershed (Subtask 3.5) 

Principal Investigator: Dr. Daniel Anderson 
Research Assistant: Jan Goemssen 
Graduate Group in Ecology 
Department of Wildlife, Fish, and Conservation Biology 
University of California, Davis 

QuestionsMypotheses: 
1. what are the trends of the avian community in response to upland perennial grassland 
restoration, and how does avian species richness, density and community structure change as the 
system approaches reference (goal) conditions? 

HI: Perennial grassland restoration practices will increase avian species richness and 
density in the restored areas, and there will be a shiftfrom generalist to grassland 
specialist species as the system approaches reference conditions. 

H2: Within the restored areas, the diversity and abundance of grassland specialist 
species will be greafer in more successjid restoration sites (area dominated by 
perennial bunckgrasses) than less successfil sites (areas dominated by annual 
grasses/forbs). 

2. How does the installation of supplemental structures, such as brush piles and perches, 
influence avian abundance and species diversity? 

HI: Brush piles andperches will increase bird use, abundance and species composition 
by providing cover, foragingperches, and nesting habitat. 

3. What are the trends of the avian community in response to riparian restoration, and how 
does avian species richness, density and community composition change as the system 
approaches reference conditions? 

HI:  Restoration practices will increase avian species richness and density within the 
restored riparian systems. 

H2: Within the restored riparian areas, the avian community composition will shz$from 
generalist to riparian specialist bird species as the system approaches reference 
conditions. 

Degradation and alteration of perennial grasslands and riparian areas has resulted in population 
declines of many bird species (Strait 1999, Dobkin et al. 1998, Delisle and Savidge 1997). Shifk 
in vegetative structure and species composition have been reported to contribute to declines of 
habitat specialist species (Sutter and Brigham 1998, Davis and Baldridge 1980). Grassland 
specialist species, such as Northern Harrier (Circus cyuneur), Burrowing Owl (Atkene 
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cunicularia), Homed Lark (Eremophila alpestris), Lark Sparrow (Chondestes grammacus), 
Grasshopper Sparrow (Ammodramus savannarum), may be most affected by the structural 
differences between annual grasses and perennial bunchgrasses (Davis and Baldridge 1980), while 
vegetative degradation by livestock grazing in riparian areas has led to declines in the riparian 
avifauna (Dobkin et al. 1998). Habitat restoration, through the establishment of native vegetation 
and control of exotic species, may support conservation of these species by providing vegetative 
characteristics that the birds rely on for foraging and reproduction. Monitoring avian species 
within recently restored sites over time will provide an avenue for evaluating the ability of 
current restoration practices to provide suitable habitat for specialist bird species. 

Approach 
Avian response to the upland grassland and riparian restoratiom, being conducted in the Willow 
Slough watershed will be monitored through the use of point counts (Bibby et al. 1992). We will 
establish fixed-radius circular plots as point count stations withii recently restored areas and in 
adjacent unrestored areas of comparable size as controls. Fixed-radius point counts of 50m will 
be conducted at stations separated by 200m. Point counts will.be conducted at each site on 
consecutive days between the hours of 0530 and 0930, with each site being visited one time per 
week. Audio recordings of all likely bird species will be reviewed prior to the onset of 
monitoring to familiarize observers with the songs and calls of local bird species. 8x50 power 
binoculars will be used to facilitate in visual identification of bird species. 

Structural characteristics of vegetation reported in the literature to be important in assessing 
habitat for birds include vegetation height, canopy cover, vertical density, heterogeneity, depth of 
litter layer, and percent of bare ground (Weins 1969, Weins and Rotenbeny 1980). We will 
measure vegetation structure at each point count station to make correlations between bird 
activity and vegetative characteristics, and investigate whether particular aspects of vegetative 
structure are being created through the restoration projects. At each station, three 50m transects 
in random directions will be determined. At three fixed distances (15,30 & 45m) along each 
transect a 0.5m pin frame will be used to determine relative vegetation cover, heighc 
heterogeneity, litter depth, and bare ground. 

We will also install brush piles and foraging perches throughout portions of recently restored 
grassland sites and control sites. Structures will be installed and avian use and community 
composition will be monitored through focal point observations following morning point count 
censuses. Creation of brush piles has been recommended as a management practice to provide 
cover and nesting habitat for birds (Gorenzel et al.1995), and Aigner et al. (1998) reported 
population increases of avian species in response to the presence of brush piles in harvested 
woodlands. 

All bird records will be placed in one of the following categories: 
1. Heard only (bird heard calling but not seen)* 
2. Seen only (bid seen but not vocalizing)* 
3. Heard and then seen* 
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4. Seen and then heard* 
5.  Aerial foraging (bid foraging in area but does not land) 
6. Fly by (flying overhead, not utilizing area) 

* Use of brush piles or perches will be recorded. 

Chi-squared analysis will be used to compare aspects of avian use between restored and non- 
restored areas and species diversity will be calculated using Simpson’s index of diversity. We 
will correlate components of the vegetative structure with avian use via Canonical 
Correspondence Analysis. To look at avian use over time, we will use a 2-factor (treatment, 
year) analysis of covariance. A repeated measures model will be necessary because population 
trends over subsequent years will not be independent. 

Monitoring and Assessment Plans 
The avian monitoring component of this project will provide a quantitative assessment of avian 
use of the restored areas, and may be used as an indication of success in providing suitable habitat 
for grassland and,riparian specialist birds. Monitoring procedures will be standardized 
throughout the project area and results between sites and other CALFED funded projects will be 
readily comparable. 

Point count vegetation measurement data will allow us to: 
1. Determine the relative abundance and species composition of birds in the restored 

2. Determine how the species are utilizing the restored areas (e.g., foraging, nesting, etc.) 
3. Monitor shifts in avian species composition and abundance as the restored systems 

4. Identify components of vegetation (e.g., height, heterogeneity, litter depth, bare 

areas relative to unrestored areas. 

approach reference (goal) conditions. 

ground) that most influence avian use of restored areas. 

Data Handling and Storage 
Field data will be recorded on point count data sheets and entered daily into a Microsoft Excel 
data file. These data will be imported into statistical packages for formal analysis. Data sheets 
will be photocopied weekly and stored in separate locations. All original data and analysis will 
be made available to Audubon and CALFED as part of products described below. 

Expected Products/Outcomes 
Although the habitat preferences of grassland birds are well known (Ehrlich et al. 1988) we have 
been unable to find studies investigating avian use of restored perennial grasslands in California. 
To our knowledge, the avian monitoring portion of this project will be the first to quantify avian 
response to large-scale grassland restoration in California’s Central Valley. It will provide a 
means of evaluating the ability of current grassland restoration practices to provide a particular 
habitat type that has been lost or severely degraded throughout much of California. 
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This will be the first formal study that includes brush piles and supplemental perch structures in 
a grassland restoration to increase the habitat potential of the restored site. Its utility will be 
evaluated with respect to wildlife benefits the additional structures provide. 

We will produce yearly reports, and a final monitoring report to CALFED within six months of 
the end of the contract period. Our results will be presented annually at the Wildlife, Fish, and 
Conservation Biology seminar series at UC Davis and submitted for publication in major peer 
reviewed journals in the field. We will also participate in landowner training workshops and 
conduct bird walks for landowners on field days. 

Work Schedule 
P r e l i i a r y  avian censuses have been conducted at recently restored perennial grassland and 
riparian sites by Jan Goerrissen to obtain pretreatment data. Formal monitoring will begin in the 
spring of 2001 and will continue through the contract period of Spring 2004 (3 years). Data will 
be analyzed yearly for incorporation in annual reports. Avian monitoring will be conducted 
weekly throughout the contract period. 

Feasibility 
Point counts conducted with fixed-radius plots provide an accurate means of identifying what 
species are present in an area and give a quantifiable, unbiased approach to monitoring avian 
species and abundance. When coupled with measurements of vegetative structure around the 
point count station, inferences can be drawn about the habitat selection and preferences of 
individual species and community assemblages (Bibby et al. 1992). Preliminary avian censuses 
through point counts have already been conducted by the primary research assistant at a recently 
restored grassland site, and all species observed in the area on a casual basis have also been 
recorded in the point counts (Goerrissen, unpub. fieldnotes). The study is designed to be flexible 
if access to a particular project site is not available. 

Qualifications 

Dr. Dan Anderson, UC Davis. Dr. Anderson did a Bachelor’s of Science in Zoology at North 
Dakota State University, received his M.S. degree in Wildlife Ecology, then went on to earn a 
PhD. degree at the University of Wisconsin in 1971 in Wildlife Ecology and Zoology. In 1976, 
Anderson joined the faculty at the University of California Davis’ Department of Wildlife, Fish 
and Conservation Biology and has been there ever since, continuing his contaminant work and 
conducting long-term studies of seabird populations, El Niilo effects, human disturbance effects, 
marine bird habitat selection, migration and movements of seabirds, and related work, much of it 
in Baja California and the Gulf of California. He is a former Director of the Ecotoxicology 
Program at UC Davis and former Chair of his department. He currently teaches an undergraduate 
course in Wildlife Ecotoxicology and a graduate seminar in Ecotoxicology, as well as having 
served as Chairperson of the Ecotoxicology “area of emphasis” in the Ecology Graduate Group at 
UCD. Dr. Anderson’s current research involves studies of contamination effects, distribution, 
and dynamics of organic and inorganic materials in birds from California and Baja California 
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coastal and wetland environments, including the Klamath Basin, Clear Lake, San Joaquin Valley, 
and Rio Colorado DelkdGulf of California region. Anderson is also actively involved in the 
conservation and management of avian populations and their habitats. 

Cost-share 
The University of California is paying the salary of Daniel Anderson. 

Contact information: 

Jan Goerrissen Dr. Dan Anderson 
Graduate Group in Ecology Wildlife, Fish and Conservation Biology 
Wildlife, Fish and Conservation Biology University of California, Davis 
University of California, Davis Ph. (530) 752-2108 

jhgoerrissen@ucdavis.edu 
Ph. (530) 752-7642, (530) 661-9542 dwanderson@ucdavis.edu 
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Moni tor ing avian response t o  restoration 
Budget, Andersen subcontract 

I t e rn  Year 1 Year 2 Year 3 T o t a l  
Cost 

Personnel 

Graduate Student fees 9 x $360 (not subject to overhead: 
Research assistant support (UC Davis graduate student)' $15.760.00 

$3.240.00 
Equipment 
Binoculars $850.00 
Other 
Audio cassette of bird calls $45.00 
Statistical programs 
Equipment rental 
Miscellaneous supplies 

$500.00 
$500.00 

Transportation to and from Field sites (@ $0.325/mi) $325.00 

Total direct costs 
Indirect costs (26%", not applied to equipment or fees) 

$21,340.00 
$4.576.00 

$100.00 

Total costs $25 ,916 .00  

'12 months x 1315/month 
"This is the rate negotiated between U.C. Davis and CalFed 

$15.780.00 
$3.240.00 

$0.00 

$500.00 

$325.00 
$500.00 

$20.345.00 
$4.317.30 

$24',662.30 

$15,780.00 
$3.240.00 

$0.00 

$500.00 

$325.00 
$500.00 

$20,345.00 
54.317.30 

$24,662 .30  

$47.340.00 
$9,720.00 

$850.00 

$45.00 

$1,500.00 
$100.00 

$1,500.00 
$975.00 

$62,030.00 
$13.379.60 

$75,409 .60  



DAVIS: OFFICE OF THE VICE CHANCELLOR FOR RESEARCH 

“ATTENTION” 

DATE: 12 May 2000 

TO: Dr. Daniel W. Anderson 
DEPARTMENT: Wildlife Fish & Conservation Biology 
PROJECT TITLE: Avian response to restoration in the Willow 
Slough watershed 
SPONSOR: Audubon Society, California Chapter 
PROJECT NO.: 002245 

FROM: Ramona McGroarty, Contract and Grant Analyst 4 ,, # 
Subject: Proposal Review 

Your attached proposal was received by the OVCR for review on 
I 1  May 2000, allowing less than the requested five working days 
before the 15 May 2000 deadline. The proposal was siqned 
without review so that it may meet the sponsor’s deadline subject 
to the following condition: 

0 You agree to assume full responsibility for errors 
subsequently identified by the sponsor or the OVCR. 

Please contact me at (530) 752-9753 or Alicia Foy at 754-601 0 if 
there are any questions. 

UNIVERSITY OF CALIFORNIA 



z2 
Audubon Society, California State chapter 
555 Audubon Place 
Sacramento, CA 95825 

The regents of the University of California 
Office of Research, 410 Mrak Hall 
One Shields Ave 
Davis, CA 95616 

Title of Prouosed R e s a  
Avian response to Restoration in the Willow Slough Watershed - Proposed duralim 

$75,409.60 Three Years February 2001 

Principal Investieator Deoartment PbaX 
Dr. Daniel W. Anderson Wildlife, Fish and Conservation 752-2108 

Make checks Davable to 
The regents of the University of California - Send award notice tQ 
University of California, Davis The regents of the University of California 
Cashier’s Office Office of Research, 410 Mrak Hall 
1200 Dutton Hall One Shields Ave 
Davis, CA 95616 Davis, CA 95616 

73iG&d. &&lL 5/ I 0 f00 
Principal Investigator Date 

s////w 
Date 

g7&/m 
Date 



PROPOSED RESEARCH SUBCONTRACT WITH AUDUBON-CALIFORNIA 
CALFED Bay-Delta Program 2001 Proposal Solicitation (May 15,2000) 

Field-based Research on Plant and Soil Response to Restored Native 
Perennial Grasslands Versus Non-native Annual Grasslands (Subtask 3.6) 

Principal Investigators: 
Dr. Stephen Grifflth and Dr. Jeffrey Steiner 
National Forage Seed Production Research Center 
USDA-ARS, Corvallis, OR 

Problem 

Rangeland resources in the Willow Slough Watershed have been degraded by more than 
100 years of intensive sheep and cattle grazing and poor land management practices that 
have reduced diversity of plant species and cover, reduced infiltration and increased 
rainfall run-off, accelerated erosion, and degraded riparian habitats. The native perennial 
grass species that once comprised the native California grasslands, evolved under 
extensive grazing pressure from native herbivores. Disturbance from livestock grazing 
and f r e  exclusion has greatly altered the grasslands flora that once occupied the Central 
Valley and surrounding foothills of California (Daubenmire, 1978). Overgrazing~by cattle 
and horses resulted in the displacement of Nassellupulchru and associated other 
perennial grass species by introduced Mediterranean annual species such as Avena, 
Bromus, and Hordeum. Nonnative annual grass species are lower in biomass and ground 
cover than perennials, increasing the potential for runoff, erosion, and weed invasion and 
reducing soil water and nutrient retention. Since approximately 25% of pollutants in 
rivers and 15% in lakes are sediments from agricultural land, factors that improve 
infiltration or reduce soil erosion and runoff contribute to protecting surface water non- 
point pollution (Baker and Laflan, 1982; Carey, 1991). 

No single tool is better or more cost-effective than establishing plant cover for conserving 
and stabilizing soil and improving soil health. Perennial forages play a dominate 
conservation role on about 445.8 million ha, or 48.5% of the landmass of the US (SCS, 
1987). Yet, there is little information of how native perennial grasses under California 
rangeland and climate conditions affect biotic and abiotic factors compared to non-native 
annual grass systems. It has been shown that the bulk of the C and N in tallgrass prairies 
of the mid-west are stored below ground and exceed forest soils in C and N per unit 
volume (Seastedt and Knapp, 1993). Roots and rhizomes are the major storage organs for 
C and N (Hayes and Seastedt, 1987; Ojima, et al., 1994) and contribute to new plant 
growth. Unlike perennial grasses, annual grasses must rely on available soil nutrients, 
post-germination, each new season. Annuals generally have shallower roots systems than 
perennial grasses and thus are unable to tap deeper soil moisture and nutrients, as do 
perennial grasses. The ability of perennial grasses to maintain nutrient reserves and attain 
deeper soil water enables these grasses to provide earlier fall re-growth and biomass 
compared to annuals. 
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Further, roots are important in improving water infiltration because they spread through 
the soil. Perennial grass roots are often longer and penetrate the soil deeper than annual 
grasses. As roots die and decay roots channels form and help water penetrate the soil. 

Soil quality and nutrient cycling and availability affect rangeland ecosystem structure and 
dynamics, and in turn affect ecosystem processes such as production and decomposition. 
Nutrient availability limits grassland production (Owensby et al., 1970), plant species 
composition (Tilman, 1987; Gibson et al., 1993; Wedin and Tilman, 1993; 1996), affect 
physiological responses to the environment, determine nutritional quality for herbivores 
(Allen et al, 1976), and influence rates of litter decomposition (Pastor et al., 1987; 
Seastedt et al., 1992). In addition, fire, grazing, soil disturbance, site history, as well as 
climate and topography, all affect nutrient processing (Turner et al., 1997). 

Biotic and abiotic studies related to soil health and nutrient cycling are critical to assess 
the benefits of native perennial grass restoration to California rangelands and to transfer 
this information to landowners and conservationists, so land management decisions can 
be science based. 

Hypotheses to be tested in this USDA-ARS work plan 

H1. Rangeland restoration using deep-rooted native perennial grasses will improve 
grassland ecosystem health and reduce rangeland erosion potential by improving soil 
water percolation and retention, reduce soil compaction, enhance nutrient use efficiency, 
and ensure vigorous re-growth compared to annual grassland systems. 

H2. Establishment of native perennial grasses will result in a reduction in the annual 
weed seed bank over time, suggesting enhanced competition from native grasses resulting 
from improved soil quality, enhanced shading, and presence of soil surface plant litter by 
grass swards. 

Approach and Methodology for Hypothesis 1. Rangeland restoration using deep-rooted 
perennial grasses will improve soil heath and reduce erosion potential by improving soil 
water percolation and retention, reduce soil compaction, enhance C and N sequestration, 
and ensure vigorous re-growth compared to annual grassland systems. 

Site and Treatment Descriptions: Four rangeland sites have been selected and 
contrast in stage of rangeland restoration. One site has been in annual grass 
production for decades; another was burned and reestablished in 1999 to native 
perennial grass species; the third site is a six-year old re-established native 
perennial grass rangeland, and the last a historic native perennial grass rangeland. 
These sites are located in the low-lying foothills of the inner Coast Range of the 
southern Sacramento Valley in Yo10 County, California and part of the Willow 
Slough watershed that extends to the Sacramento River. The watershed has 
Mediterranean climate with cool, wet winters, and hot dry summers. Annual 
precipitation various from 18 to 25 inches annually. There is a rain shadow effect 
from the Coastal Range that creates only half as much precipitation at the eastern 
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end of the watershed. About 83% of the annual precipitation occurs between 
November and March. Soils at all sites are a Sehom-Balcom complex. These soils 
are well drained. Permeability is slow in the Sehom soil and moderately slow in 
the Balcom soil. Surface runoff is medium to high for both soils. The available 
water holding capacity is 15 to 20 cm for the Sehom and 10 to 15 cm for the 
Balcom soil. The effective rooting depth is 60 to 100 cm. Natural fertility is 
moderate to high. 

Statistical analyses. Our approach will be based on comparisons among four 
research sites that differ in restoration stage. The comparisons will include four 
randomly selected plots within each restoration treatment (described above). 
Replicated plots will be 10m x 10 m and will be fenced to prevent grazing. We 
will specifically test hypotheses that determine the nature, magnitude, and 
direction of the soil and plant responses to perennial grassland restoration 
compared to annual grassland systems. 

Nitrogen (N) and Carbon (C) Cycling. Changes in N and C mineralization 
processes will be determined using an in situ buried bag method (Eno, 1960). 
Replicated incubations will be renewed every six weeks; nine per year. Briefly, 
an intact soil core will be removed, sealed within a zip-seal polyethylene bag, and 
replaced in its original position in the ground. A second core will be taken for 
determination for initial inorganic N (NO3-N and NH4-N) and C analyses. Sub- 
samples of soil will be taken for determination of soil moisture by gravimetric 
methods and soil microbial biomass. Soil biomass C will be determined using 
the chloroform fumigation extraction method described by Honvath et al. (1994). 
Total organic carbon will be quantified with high temperature catalytic 
combustion and infrared detection on a RosemountDohrman DC-190. Soil pH 
will be measured using a glass electrode (1:2, soil: water ratio). Soil organic 
matter (total C) will be determined on a Perkin Elmer 2400 Series I1 C€€NS/O 
analyzer after removal of carbonates with 1 M HC1 (not good for these soils they 
have high carbonates and many expanding clays that trap water, use combustion 
technique). Air and soil temperature and precipitation are factors that have been 
shown to affect N cycling and will be measured continuously using a Campbell 
Scientific data logger. Since nutrient cycling processes are governed to a large 
extent by soil oxidation and reduction characteristics, soil Eh will be measured 
with triplicate Pt electrodes installed at two depths (25 and 45 cm) along 
established transects. The electrodes will be read according to Austin (1993) on a 
high impedance voltmeter. 

Soil Abiotic Properties. Within each of the three replicated quadrates in each 
restoration stage treatment, multiple soil cores will be sampled along transects and 
analyzed for water retention and soil bulk density. Soil water retention cubes will 
be determined as described by Klute (1986) using a suction cell apparatus (Soil 
moisture Equipment Crop., Santa Barbara, CA). Water retention curves and bulk 
density will be performed in Year-1 and Year-3. Soil bulk density will be 
determined as described by Blake and Hartge (1986). Soil compaction will be 
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measured using a penetrometer (Eijkeamp Agrisearch Equipment, The 
Netherlands) several times a year to capture contrasting soil moisture levels. 

Plant N and Biomass Accumulation. To estimate mineralized N available to the 
grass sward, above- and below-grokd plant material will be sampled from 
randomly selected quadrants and total N determined. These data will be compared 
with temporal soil N and mineralization process data to determine relationships 
between soil N availabiiity, plant uptake, and various soil physical parameters. 
Plant growth stage will be recorded throughout the season. Plant material will be 
ground using a Tecator Cyclotec 1093 sample mill and analyzed for total N using 
a Perkin Elmer 2400 Series I1 CHNS/O analyzer. 

N Leaching. Nitrate-N and ammonium-N leached from the major root zone (0-30 
cm) will be captured using suction cup lysimeters installed at approximately 60 
cm below the soil surface. Water samples will be analyzed for nitrate-N and 
ammonium-N as described above. 

Approach and Methodology for Hypothesis 2. Establishment of native perennial 
grasses will result in a reduction in the annual weed seed bank over time, indicating 
enhanced competition from native grasses resulting from by improved soil quality, 
enhanced shading, and presence of soil surface plant litter by grass swards. 

The size and composition of the weed seed bank as well as the above-ground flora reflect 
the impact of past and present management practices (Roberts, 1981; Cardina et al., 
1991). In general, large seed banks are associated with arable sites (Fermer, 1995), and its 
composition is richer than the composition of plants that cover it (Symonides, 1986). The 
viable seed fraction in the seed bank is the main source of weed recruitment and 
infestation in fields (Cavers and Benoit, 1989). The amount of species diversity within 
seed banks increases by disturbance (Feldman et al., 1997). 

Methods. Soil weed seed bank core sampling, preparation, and assay. The soil 
seed bank will be sampled by removing 20 to 30 five-cm diameter cores, spaced 1 
m apart, from the soil surface to a depth of seven-cm along two V-shaped pattern 
transects in each treatment to be sampled. The soil cores will be air-dried in paper 
bags and stored at approximately 20" C until analyzed for seed content. 

The soil cores will be broken by hand and ground for two seconds in a grinder 
(Custom Laboratory Equipment, Orange City, Fl). Approximately 250 ml by 
volume of ground soil will be added to 325 ml of vermiculite (grade #4) and 
mixed (Burrell Scientific, Pittsburgh) for 30 seconds at 300 shakes min-'. The 
mixed samples will then be placed in plastic zip-lock-bags with 250 ml of 
dionized water. The hydrated samples will be stored in a dark growth chamber 
(Percival Model E-54, Boone, IA) for 10 days at 5" C to break secondary seed 
dormancy. After stratification, each sample will be spread in aluminum trays (20 
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x 20 cm) to a depth of three cm k 1 cm depth. The trays will be placed at random 
on greenhouse benches and maintained at 20' C k 2 and 18' C f 2 (day and night, 
respectively). Natural light will be supplemented with high intensity light (PPF of 
170 p o l  m-' s-l) for 14 hours day-'. The samples in the trays will be lightly 
watered daily or when necessary to maintain uniform wetness. Each soil sample 
will be subjected to three to five cycles of sample drying for seven days, 
hydrating, seedling emergence and counting, and soil stirring. Preliminary 
experiments with samples from Central California indicated that three cycles 
generally depleted the seed bank of readily non-dormant, viable seeds as has been 
reported by others (Lush, 1988). An inventory of weed seedlings have been 
identified and confirmed by growing seedling reference samples to a stage of 
development that was easily recognized. Reference seedling samples 
representative of all identified and unidentified species are maintained in a 
herbarium. 

Statistical analyses. The weed seed species data from the soil cores will be 
transformed using [loglo (x-tl)] to adjust for heterogeneity of variance and non- 
additivity (Mulugeta and Stoltenberg, 1997). Differences in treatments among 
transformed means will be separated using Fisher's protected least significant 
difference test. The treatment means calculated from log-transformed values will 
be inversely transformed using the antilogarithm [antiloglo (x-1)] for 
interpretation. 

Data Handling and Storage 

All personnel engaged by this project will keep updated and accurate records in the form 
of notebooks. All non-automated data will be logged on standardized data sheets. All 
automated data collected will be printed or, if possible, immediately transferred into a 
computer spreadsheet (EXCEL 5.0, Microsoft Corp.). All data logged onto data sheets or 
printed out onto hard copy, will be immediately photocopied and entered into a computer 
spreadsheet. Eventually all data will be entered in EXCEL 5.0 spreadsheet where it can 
be managed and statistically analyzed. All data entered into the computer will be backed 
up on harddisk memory and on floppy disks and CDs that will be produced in duplicate 
and stored at separate distant locations. 

All personnel will be required to report on their progress on a monthly basis. Principal 
investigators (Griffrth and Steiner) will be responsible for synthesizing interpretive 
summaries of their data and providing these summaries to project manager [California 
Audubon]. The principal investigators, according to the guidelines established by Cal 
FedAudubon, will file reports. The project manager will then be responsible for 
synthesizing all information into one integrated report for Cal Fed. 
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Expected Products/Oufcomes 

This research will determine the effects of non-native annual versus native perennial 
grass restoration on California rangeland soil and plant ecology. Conservationists and 
landowners will use this information to make science-based management decisions that 
will improve rangeland biodiversity and quality habitat for wildlife, assure high water 
quality, and improve landowner economic sustainability. Concepts learned from these 
studies should be able to be applied to most rangeland ecosystems. 

Interim project reports will be provided Audubon and Cal Fed on an annual basis and a 
final project report prepared and distributed within six months of the end of the contract 
period. Research data will be published in peer-reviewed scientific journals, USDA-ARS 
and university annual reports and extension bulletins, newsletters, press releases, and web 
media. Oral and poster presentations will be presented at local, regional, national, and 
international conferences and landowner training workshops. 

Work Schedule 

Site Establishment. All sites will be established and instrumented within one month 
after funding has been received. 

Nitrogen and Carbon Cycling. In situ mineralization-nitrification-immobilization, 
soil gravimetric soil moisture, soil microbial biomass, microbial C ,  total soil organic 
matter C, soil pH, and redox experiments/measurements will be conducted 
approximately nine times a year for three years beginning at the start of funding. 

Soil hydraulic and other physical properties. Soil water retention curves and soil 
bulk density will be generated from each site in Year-1 and Year-3 the study. Soil 
compaction will be determined several times (at least four) each year for three years. 

Plant N and Biomass Accumulation. Below- and above-ground plant biomass will 
be sampled each year for three years when the major grass species are at peak 
flowering. Total plant biomass accumulation data will be collected as described in 
the MSU work plan. 

N Leaching. Water samples will be taken from suction cup lysimeters at least nine 
times per year for three years. 

Feasibility 

Feasibility that this research can be completed on time and without technical or weather 
related factors is demonstrated by the investigator’s published research from completed 
related projects. 



Qualifications 

Stephen Griffith 
National Forage Seed Production Research Center, USDA-ARS, Corvallii, OR 

B.S., 1980, Education/Botany, Utah State University, Logan, UT 
MS., 1985, Plant Science, Utah State University, Logan, UT 
Ph.D., 1986, Plant Physiology, University of Minnesota, St. Pad, MN 

Dr. Griffith has been a Research Plant Physiologist with USDA-ARS since 1986. 
Currently, he serves as a team member and leader of groups of scientists addressing 
sustainable grass seed cropping systems with emphasis on small farm sustainability. 
Generally, his research is directed at optimizing economic and environmental factors 
associated with nutrient use, reduced tillage, and post-harvest residue management. 
Specific research involves the soil biogeochemistry of agricultural and unmanaged lands 
as it relates to N and C cycling, riparian zone function in improving water quality, N 
management of grass systems, and applying site-specific process and biogeochemical 
information in a landscape context. Recent accomplishments include: the development of 
optimal fertilizer N timing, rate, and N-source practices for grass seed crops in western 
Oregon; improved understanding the physiology of N use by grasses grown for seed; 
better understanding the temporal and spatial components of N and C cycling in grass 
seed production systems and adjacent riparian zones and their relationship to crop fertility 
and water quality. Dr. Griffith's role (0.5 FTE, USDA-ARS cost-share) on this project 
will be to conduct experiments associated with Hypothesis 2, analyze data, report 
findings, and disseminate information gathered to end-users to facilitate implementation 
of conservation practices. 

Jeffrey J. Steiner, USDA-ARS. Dr. Steiner has conducted research that determines the 
impact of environmental and agronomic factors on the developmental biology and 
productivity of forage and turf seed cropping systems. He has also-developed approaches 
to more efliciently utilize diverse genetic resources held in ex situ forage legume 
germplasm collections using biochemical markers and GIs databases. In addition to 
developing a complete package of production components for red clover seed production 
systems, he has investigated ways to produce perennial grass seed crops with maximal 
amounts of post-harvest residues and using no-till establishment in the absence of open- 
'field burning. His most recent research involves designing a computer decision aid that 
assesses. the economic viability and environmental impact of alternative cropping 
systems. 



Budget 

Cal Fed Budget for Hypothesis 1. 

Cost-Share Budget for Hypothesis 1. 
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Cost-Share Budget for Hypothesis 2. 

NOTE: No fun& are being requested of CalFed at this time Cost-share is from 
USDA-ARS, Cowallis, OR. 

0.1 FTE Scientist 
0.1 FTE Technician 
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Appendix 3. 
Letters of Support and Interest 



, . .... ..,.~ . . 

P R E S , D E ~ . - - , ' . . : , .  ~. 
. .  

American Farm Bureau FederatiodCalifornia Farm Bureau Federation 
euane Chamberlain', I. . , .. . . 

Casey Stone 

Eric Paulsen 

FIRSTVICE-PRESIDENT 

SECONDVICE-PRESIDENT 

SECR-&ARYTTREASURER 

YOLO COUNTY FARM BUREAU 
. .  

P.O. Box 1556, Woodland, California 95776 
(530) 662-631 6 - FAX (530) 662-861 1 

Denise Sagara-~ 
. .  . .  . ~ ~ ~ . ,  . .  . .  .. . 

,;.. . . ... ~. .. 
.:.. ... .~ 

May 11,2000 

Judy Boshoven 
Audubon Society-California 
221 w. court st. # I  
Woodland, CA. 95695 

Dear Ms. Boshoven: 

The Yolo County Farm Bureau is pleased to support National Audubon Society-California 
(Audubon) and Yolo County Resource Conservation District (Yolo RCD) efforts to secure 
additional program funding for conservation practice development and implementation 
activities within the Willow Slough Watershed. 

We have been pleased to participate with the Yolo RCD over the years as it worked with farm 
and ranch cooperators to solve watershed problems without limiting growers' and ranchers' 
operational and economic choices. The addition of Union School Slough Watershed 
Improvement Program in 1998, initiated by Audubon, is working effectively with the RCD and 
local landowners and operators to address resource issues, while providing wildlife habitat 
and improving water quality. 

We feel strongly that the RCD and Audubon have a clear vision of, and are demonstrating 
daily, how agriculture and the environment can work together to meet multiple, and often 
competing, goals. We are excited by the opportunity to gain additional funding for 
demonstration projects, basic resource assessments, farming and wildlife data, and practical 
conservation tools the agricultural community needs to continue making improvements to our 
farms, ranches, and watersheds. Our cooperative efforts have proven extremely useful to a 
number of our members and we look forward to what is yet to come. 

Sincerely, 

Duane Chamberlain 
President 



USDA Department of 
United States Natural 221 W. Court Suite 1 

=- Agriculture 
Resources 
Conservation 

Woodland, CA 95695 
(530) 662-2037 X 3 

Service Phil.Hogan@ca.usda.gov - 
May 8,2000 

Judy Boshoven 
C/o Yolo County Resource Conservation District 
221 W. Court Suite 1 
Woodland, CA 95695 

DearMs. Boshoven: 

The USDA Natural Resources Conservation Service (NRCS) located in the Yolo County 
Service Center is pleased to support the Audubon Society in its grant proposal for the Willow 
Slough Rangeland Stewardship Program. 

This Program will be vital in building partnerships among landowners, public agencies, and 
conservation organizations to identify shared priorities and to streamline conservation and 
restoration measures to restore them. The NRCS has worked closely with the Audubon 
Society and the Yolo County Resource Conservation District over the past year on the Union 
School Watershed Improvement Program. 

Protection .of the resources in the upper watershed of Yolo County is important if resource 
problems on the valley floor are going to be solved. This Program would help to implement 
the Willow Slough Integrated Resources Management Plan developed by the RCD in 1996. If 
this Program is implemented, a model could be made for other agencies and groups to follow 
that would take an integrated approach to solving problems relating to non-native invasive 
species in rangeland, protecting oak woodlands, using livestock to increase biodiversity, and 
improving the economic viability of our rural communities. 

Thank you for your consideration of supporting this effort which would assure a Londoner- 
natural resources, and thus, the quality of life for all of Yolo 

The Natural Resources Conservation Service 
is an agency of the 
United States Department of Agriculture AN EQUAL OPPORTUNITY EMPLOYER 

mailto:Phil.Hogan@ca.usda.gov


May 4,2000 

Mrs. Judy Boshoven 
Watershed Coordinator 
Audubon-California 
C/O Yolo County RCD 
221 W. Court Street, Suite 1 
Woodland, Ca. 95695 

Dear Judy: 

Thank you for your call the other day. Of course I am interested in supporting Audubon 
California and the Yolo County Resource Conservation District in their grant proposals. 
My family owns a 7,500 acre cattle ranch, and have participated in developing projects 
for habitat enhancement of stockponds, and prescribed burning of grasslands to control 
weeds under the Union School Watershed Improvement Program. We have been 
extremely pleased with the assistance that program provided in securing cost-share 
funding from the Department of Fish and Game’s Wildlife Conservation Board for our 
projects. 

I understand that, if the proposals are funded, I would possibly have the opportunity to 
continue to continue to work with Audubon, the RCD, and others to determine 
Additional appropriate range-land improvement projects and conservation measures for 
our property. We are interested in using remote sensing technology and ground-based 
monitoring to assess forage production and quality and developing conservation plans for 
our ranches. 

YOLO LAND & CATTLE COMPANY 
37874 COUNTY ROAD 28 
WOODLAND, CA. 95695 



DANIEL E. HRDY, MD. 
21440 ROAD 87 

PHONE (530) 661-9225 FAX (530) 661-3633 
WINTERS, CALIFORNIA 95694 

April 24,2000 

Judy Boshoven 
W3tershd C5ordinator 
Audubon-California 
221 W. Court St., Ste. 1 
Woodland, CA 95695 

Dear Ms. Boshoven, 

We support the goals of the proposed Willow Slough Rangeland Stewardship project for 
which you are seeking funding. We own 1,080 acres in the Willow Slough watershed and are 
interested in working with your organization, the Yo10 County Resource Conservation District, 
and others to determine appropriate, voluntary conservation measures that will help restore our 
land to better environmental and economic health. 

DBWgm 

Sincerely, 

Daniel B. Hrdy, M.D.. 

, .., 



Ronald Timothy Farming 
17470 Willow “ W a y  
W a d h d ,  CA 95695 

Fax (707) 6784594 
OE= (707) m - 2 ~  

Mobile (530) 304-3335 

May 11,2000 

Judy Bosboven 
Watershed Coordinator 
Audubon-Califbrnia 
C/O Yolo County RCD 
221 West Court Stwet, Suite 1 
Woodland, CA 95695 

Dear Judy: 

pleased to support the Audubon Society along with Yolo Co. RCD in their grant 
proposal. 

I am very intetested in improving the range through conholled burning and 
controlled grazing. Erosion control i s  another big factor for consideration. Water 
development for livestock and wildlife i s  an important part of the overall plan, which will 
create plant and animal diversity. 
I am willing to work jointly with my neighbors to develop a watershed-wide project to 
enhance the environmental quality ofthe area 

As a landowner of 660 acres on the upper Union School Slough watershed I am 

Sincerely 

Ron & Jackie Timothy 



May 3,2000 

Judy Boshoven 
Watershed Coordinator 
Audubon-California 
221 W. Court Street 

Dear Ms. Boshoven: 

Thank you for taking the time to write to keep us informed on your progress on rangeland 
restoration in the Willow Slough area. Becky and I very much support the goals of your 
program, and would like to voice our support for continued funding for your program. 

As we expressed last fall, we continue to be interested in working with your organization 
to improve the environmental health of the 200 acres of rangeland that we own on Road 
26. In particular, we are interested in mitigation of the invasion of non-native plants, 
especially yellow star thistle and medusa head. We also are interested in fencing the 
riparian zone on our property for the purposes of wildlife habitat restoration, and 
appreciate your advice on the best methods to accomplish that. It is our goal td 
eventually establish a small pond on the creek to support the area wildlife. - 

Please continue to keep us informed of your progress. We would ask that you try to 
provide us with as much advance notice as possible when informing us of your meetings 
so that we might schedule our attendance. 

Sincerely Yours 

Bob F’aasch 
110 NE Thousand Oaks Drive 
Corvallis, OR 97330 



May 3,2000 

Judy Boshoven 
Watershed Coordinator 
Audubon-California 
c/o Yolo County RCD 
221 W. Court Street, Suite 1 
Woodland CA 95695 

Dear Judy: 

My partners and I are pleased to support the Audubon Society and the Yolo County 
Resource Conservation District in their grant proposals. We own a cattle ranch in the 
upper watershed of Union School Slough. 

Under the Union School Slough Watershed Improvement Program, we have fenced an 
approximately 50-acre riparian pasture, and have begun to plant areas within the pasture 
with native trees. The program has also assisted us with conducting experiments to 
control streambank and gully erosion, and implementing prescribed burns and reseeding 
with native perennial grasses. 

Ifthe next-phase of the program is hded ,  we would be especially interesting using 
remote sensing technology and ground-based monitoring to assess forage production and 
quality and developing conservation plans for our property. We would also be interested 
in the possibility of conducting additional prescribed burns, and enhancing stockponds 
for wildlife habitat. We understand that ifthe program is funded it will provide Audubon 
and the Yolo RCD with expanded opportunities to monitoring existing conservation 
activities on our ranch to potentially improve the success of such projects in the 
watershed. 



May 7,2000 

MarkDelwiche 
1241 Mojave av. 
Idaho Falls ID 
83404 

Judy Boshoven 
Watershed Coordinator 
Audubon-California 
221 w. court st. ste. 1 
Woodland, CA 
95695 

Dear Ms. Boshoven: 

I would like you to know I support the goals of the proposed W~llow Slough Rnageland 
Stewardship project fox which you are seeking funding. 

I own 25 acres in the Willow Slough watershed, at the west end of the county maintained portion 
of Rd. 26 in Yolo County. I am interested in working with your 0rganization;the Yolo County 
Resource Conservation District, and others to determine appropriate, voluntary conservation 
measures that will help restore my land to better environmental and economic health. 

Please keep me informed on all deveiopments and meetings. I look forward to hearing from you 
and plan to participate insofar as I can from the distance of Idaho Falls. 

Sincmly 

MarkDelwiche 



.FROM : FFlX NO. : May. 05 2000 10:55AM PI 



FROM : FFIX NO. : May. 05 2000 10:55QM P2 



Appendix 4. 
Compliance with Standard Terms and Conditions 

A. Letter from Audubon’ s legal council regarding requirements 
for contractor’s license and bidder’s bond 

B. Nondiscrimination Compliance 
(from Audubon and subcontractors) 

C. Non Collusion Affidavit 

D. Federal Form 424 



dubon Society-California 

May 13,2000 

CALFED Bay-Delta Program Office 
1416 Ninth Street, Suite 1155 
Sacramento, CA 95814 

RE: Contractor’s Licenses and Bonding Requirements for 2001 CALFED Proposal 
Solicitation Package 

To Whom It May Concern: 

The implementation of conservation and restoration activities (Task 2 of scope of work) proposed 
in Audubon-California’s “Willow Slough Watershed Rangeland Stewardship Program” will 
include the following general practices: 

1) Prescribed burning of grasslands and shrublands 
2) Seeding native perennial grasses 
3) Mowing for weed control 
4) Spraying herbicides for weed control 
5) Erecting fences to exclude livestock from riparian comdors and stock ponds 
6) Planting riparian trees and shrubs (from container and cuttings) 
7) Installing and operating above-grade drip imgation systems at planted areas 
8) Installing erosion control mats and other biotechnical materials 
9) Installing solar pumps, tanks, and livestock troughs at stockponds 

In e-mail communications with CALFED staffperson Rebecca Fawver, I asked the following 
question: 

must have proof of contractork license and bidder‘s bonds. Audubon will be submitting a grant 
“The PSP requires that any grant applicants who are going to engage in ‘%onstruetion projects“ 

application to do a series ofprojects on mostly private farm and ranch land in the Willow Slough 
Watershed which is a continuation of the work which we are currently conducting via our Local 
Watershed Stewardship Grant #98-E13. 

My question is that we will be proposing a series of activities for habitat restoration on farms and 
ranches which I believe fall under the exemption to a contractor’s license via Business and 
Professions Code Section 7049 for agricultural activities. I f  our activities fall within this 
exemption, would this enable us to avoid having to show proof of contractor‘s license and 
bidder’s bonds?” 

The response from your staff was: 

“We understand that some restoration project may not involve construction or fall under an 
exemption. Explain in your application why your project falls within the exemption. No proof of 
contractor‘s license or bidders bond would be required.” 



Section 7049 of the California Business and Professions Code provides an exemption from the 
statutory requirements for “Contractors” for “Irrigation; reclamation or fire prevention district 
work; agricultural work; water well drilling.” For the purposes of our proposal, we believe that 
items 1-8 listed above fall within the language and legal interpretation by the courts of this 
section. 

Specifically, Section 7049 states that “This chapter does not apply to any construction or 
operation incidental to ... fanning, dairying, agriculture, viticulture, horticulture, or stock or 
poultry raising, or clearing or other work upon land in rural districts for f r e  prevention purposes, 
except when performed by a licensee under this chapter.” 

All of the activities we have proposed for funding from CALFED have dual purposes: to 
introduce new, sustainable fanning and ranching practices to existing agricultural operations and 
to improve habitat conditions on these lands. Therefore, we believe that all of our activities are 
“incidental to” legitimate, ongoing fanning and ranching activities and therefore covered by the 
exemption of Section 7049 (see Kellv v. Hill (App 4 Dist 1951) 104 Cal. App. 2d 61 and 
Fraenkel v. Bank ofAmerica Nut. Trust and Sav. Ass’n (1953) 40 Cal. 2d 845). 

For item #9 (Installing solar pumps at stockponds) we believe this ‘‘construction” activity 
probably is not covered by Section 7049, and would require a licensed contractor to complete this 
work. We have not identified a subcontractor at this time. If awarded a grant from CALFED, we 
will comply with all competitive bidding requirements established by the state andlor federal 
contracts. Attached please find the existing subcontractor form that we are using under our 
current grant administered by the National Fish and Wildlife Foundation. If possible, we would 
like to use this form for any subcontracts established under this new proposal for construction 
activities not covered by the Section 7049 exemption. 

If, for any reason CALFED staff determine that the activities 1-8 we have listed above do not fall 
within the contractor law exemptions of Section 7049, Audubon-California will establish a 
contractor-subcontractor relationship approach to conduct these tasks and to satisfy all licensing, 
bonding and other legal requirements of state and federal law. 

If you have any questions or need more information, please do not hesitate to contact me at 
9161481-5332. 

Sincerely, 

John McCaull 
Attorney at Law 
National Audubon Society-California 



and 
ioiiowing terms ana conditions: 

M!S AGREEMENT is hereby made betwen Nationa! Audubon Society, !nc. (“C!ient”) 
(“Independent Contractor” or ”IC”) according to the 

1. 

2. 

3. 

4. 

5. 

CLIENT: C!ient is identified as follows: 

Address: 
Name: Nationa! Audubon Society, Inc. 

700 Broadway 
NewYoric, i\jY io003 

Business Te!ephone: (916) 481-5332 

!NDEPENDENT The Independent Contractor ( “ I C ” )  is identified as 
CONTRACTOR: fc!!c:.s;: 

Name: 
Type of Entity: ( ) Sole Proprietorship 

! ) Partnership ! ) Corporation 
( ) Individua! 
( )Otner 

Address: 

Business Teiepnone: 
Employer Identification Number or Social Security 
iqumber: 
License Number 2nd Expiration Date, If any: 

WQRK TO BE IC sha!! perform the following services for Client 
BERiORMED: (add attachment if necessary): 

TERMS OF C!ient sha!! pay IC according to the following terms 
PAYMENT: and conditions: 

C!ient is exempt from Federal Excise Taxes and is also exempt from state and loca! sa!es 
or use taxes. iC agrees that it has not inciuded such taxes in the payments to be made by 
Client. 

TERM OF This Agreement vi!! take effect on 
AGREEMENT: and sha!! terminate on : provided that the agreement 
snaii not become effective untii fuiiy executed by both parties ana approved by t i e  
Nationa! Fish and Wi!d!ife Foundation. 



6. 

7. 

8. 

9. 

10. 

11. 

€2. 

13. 

RE!M%URSEMENT OF EXPENSES: Client sha!! not 6e liable to IC for any expenses paid or 
incurred by !C unless otherwise agreed in witing and provided that any such expenses 
nave been approved in advance and iC submits compiete documentation tinerefor. 

!NDEPENDENT CONTRPCTOR IC, 2nd its officers. agents 2nd employees shall in the 
periormance o i  tine Agreement act in an independent capacity ana not as omcers, 
emp!oyees or agents of the CALFED Agencies, EPA Region 9, or the National Fish and 
wlldiife Foundation. iC snaii suppiy, at !C’s soie expense, aii equipment, toois, materiais 
and/or supp!ies to accomplish the w r k  agreed to be performed. IC shall be responsib!e 
for the payment of United States FlCA. FUTA, other self-employment taxes and a!! federal. 
state, !oca! and, if app!icab!e, foreign income taxes with respect to the Compensation paid 
to iC by Ciient and snaii indemnify and noid harmless Ciient against ciaims made in 
respect thereto. IC acknowledges and agrees that !C shal! not be entit!ed to receive from 
CIient any statutory or fringe benefits of any kind. including without being limited to those 
extended by Client to its 0% emp!oyees. IC is not e!igib!e to claim or co!lect 

for Client. No workers’ compensation insurance sha!! be obtained by Client concerning !C 
unempioyment insurance benefits based on work performed as an independent contractor 

or the employees of IC. !C shall comply with the wrkers’ compensation law concerning IC 
2nd lc‘s emp!oyees. IC declares that IC has comp!ied Gth a!! federal, state, and !oca! l a m  
regarding business permits ana iicenses tinat may be required to carry out tine work to be 
performed under this Agreement. 

NO AUTHOR!TY TO BIND CLIENT: IC has no authority to enter contracts or agreements 
on behalf of Client unless agreed to in writing. This Agreement does not create 2 
partnersnip, joint venture or agency reiationsnip between tine parties nereto. 

R!GHTS IN DATA All data.and information obtained and/or received under grant shall be 
in the public domain. IC shall have right to disclose. disseminate and use, in whole or 

agreement, subject to inciusion o i  appropriate written acknowiedgment o i  credit to the 
part, any final form data and information received, collected and developed under this 

National Fish and Wildlife Foundation, CALFED, and a!! cost sharing partners for their 
financial support. Use of draft data requires pre-approval by the Foundation and CALFED. 

making venture. 
IC shall not sell or grant rights to a third party who intends to sel! such product as a profit- 

. . _. 

NO USE OF N&ME: IC shall not use the name of the Client or the mane of any employee 
in any witten manner for any purpose whatsoever without Client‘s prior written consent. 

REPRESENTAT!ONS AND WARRANTIES: IC represents and warrants that (i) the Materia!s 
wiii be originaiiy ana specificaiiy deveioped by iC ior Ciient in iuiiiiiment of tinis ngreement; 
(ii) no 
part of the Materials will infringe upon or violate any patent, copyright, trade secret, 
trademark. nondisclosure or any other proprietary or property rights of any third party: (iii) 

required hereunder and it is familiar with all applicable !am, ordinances and regulations 
iC is iinanciaiiy responsibie ana experienced in and competent io perform tine type of work 

governing the work required hereunder; (iv) !C has the full power and authority to enter 
into and perform this Agreement and to grant the rights granted hereunder. 

REViEw AND APPROVAL: Ciient shaii review aii work performed under this Agreement 
and shall have final approval of all decisions relating to the creation or production of the 
Materials. 

EMPLOYEE PERFORMANCE: Should C!ient be dissatisfied with the work of employees of 

must approve such substitutions in advance of the substitute subgrantee providing 
iC, Ciient may require iC to substitute diiferent auaiiiied subgrantees or empioyees. iC 

services. 
- 



i 4. 

15. 

16. 

17. 

as. 

CONPiDENTiAiiTC iC shaii ireai as confiaentiai aii daia, recoms and accounis, informaiion, 
operations, policies, pfocedures, personnel, marketing plans or p-ospects and all other 
informaiion, Mia becomes ivlm io ii iinrougn iis aciiviiies nereunder ana Mia is mi dnelvvise 

ienninaiion its sewices io Ciieni, iC shaii noi use or aisciose any such proiecied informaiion, iC 
in the pub!ic domain or rightfully obtained from another source. During the tern and after 

shall obtain from all sources, third parties or subcontractors utilized by it in producing its product 
nereunder a signed written siaiemeni agreeing to ine provisions o i  inis Articie. 
F!NANC!PL RECORDS: Client shall have the right to audit all financial records of IC 
pertaining to Ciient. Aii iinanciai records must be maintained separateiy from aii otner 
accounts. 

SUFFlCIENT USE OF PRECAUTION: If IC, either as principal, or by its agents. 
contractors, or employees. enters upon the premises or property of Client in connection 
with t i e  services provided pursuant to this agreement, iC nereby covenanis ana agrees to 
take, use, provide and make proper. necessary, and sufficient precautions. safeguards, 
and protection against the concurrence or happening of any accidents, injuries (including 
death), damages, or hurt to any person or property during progress thereof. The Project 
Grantee snaii conduct aii work consistent with professionai sianaaras for the inausiry ana 
type of wrk being performed under the Agreement. 

!NDEMNIF!CATION: IC agrees to indemnify, defend and hold harmless Client, the CALFED 
Agencies, EPA region 9. National Fish and Wildlife Foundation and their officers, agents 
ana empioyees from any ana aii ciaims ana iosses accruing or resuiting to any or aii  
grantors, subgrantees, material persons, laborers, and any other person, firm or 
corporation fiwnishing or supplying work, services, materials or supplies in connection 
with the performance of this Agreement, and from any and all claims 2nd losses accruing 
or resuiting to any person, firm or corporation wi~o may be injurea or aamagea by iC in tile 
performance of this agreement. 

INSURANCE: !C shall procure and maintain the following insurance with the following 
coverages and minimum limits until three months after completion of the Services by the 
iC: 

(a) Certificates of !nsurance. IC sha!l pay for and deliver to Client 
within 10 days after this Agreement is executed, and before commencing 

forms issuea by iCs insurers or authorized representatives of iCs insurers, 
Sentices, certificates of insurance. Said certificates of insurance, on standard 

certificates of insurance and performs Services under this Agreement, Client 
shall be sufficient to evidence coverage. In the event IC fails to deliver said 

may cancel the Agreement on 10 days notice. 2nd Client shall be relieved of all 
iiabiiity to iC regaraiess of any work performed or materiais furnished uniess, 
within such IO-day period, IC delivers said certificates of insurance to Client. 

(b) 
folloving insurance coverages, unless otherwise noted, in not less than the 
foiiowing amounts: 

Coverape. IC shall provide and maintain in full force. the 

(0 Workers Compensation and Employers 
Liability Insurance, including occupationa! disease, disahi!ity 

a minimum limit of $100, 000 per accident, per empioyee; 
benefit. and other similar insurance required by app!icable law, vith 

(ii) Comprehensive General Liability lnsurance 
with a combined single limit of $I. 000, 000 per occurrence. and 



19. 

20. 

21. 

22. 

23. 

24. 

$2; 000, 000 generai aggregate for bodiiy injury, inciuding death, 
product liability and property damage; 

(iii) Comprehensive Automobile Liability 
Insurance (orned, non-ovned, and 
Hired) with a combined singie iimit of $I, 000, 000 for bodiiy injury, 
including death, and property damage; and 

(iv) Excess Liability (Umbrella) lnsurance with 
limits of $3, 000,000 per occurrence and aggregate. 

(c) Client Named As Additionai insured. Comprehensive Generai Liability 
!nsurance, Comprehensive Automobile Liability Insurance, 2nd any Excess Liability 

written to cover claims incurred, discovered, manifested or made during or after 
policies shall be endorsed to name Client as an additional insured and sha!! be 

expiration of ihe contraci. The insurance required pursuant i o  iinis Articie shaii be 

noncontributory. 
primary coverage; any insurance Client may purchase shall be excess and 

(d) Full Coveraoe Availability.!C represents and warrants that no claims have been 
made to date under t i e  insurance poiicies evidenced by the certificates of 
insurance. IC shall notify Client immediately of any claims made under its 
insurance policies evidenced by the certificates of insurance. 

(e) Policv Exoiration. In the event that the insurance policies evidenced by the 
Certificates of insurance wiii expire during the term of t i i s  Agreement, iC shaii 
delijver to Client, a t  least 30 days before said insurance policies expire, new 
ceriificaies of insurance iinat conform with ana are subjeci to tine requiremenis, 
representations, and warranties of this paragraph. 

TERMiNATiON WiTHOuT CAUSE: Without cause, Ciient may terminate this Agreement. 
after giving 30 days written notice to IC of its intent to terminate without cause. 

TERNlNATlON WITH CAUSE: With reasonable cause, Client may terminate this 
Agreement effective immediately upon the giving to IC of written notice of 
termination for cause. Reasonabie cause shaii inciuae but is not iimited io: 

A. 
6. any act exposing Client to liability to 

material violation of this Agreement; 

others for personal injury or property damage. 

and shall be delivered either by hand to the party or by certified mail, return receipt 
NBTiCES: Any notice given in connection with this Agreement shaii be given in witing 

requesiea, to t i e  party at the party's address stated herein. Any pariy may change its 
address stated herein by giving notice of the change in accordance with this paragraph. 

N0N;WAiVER: The failure of either party to exercise any of its rights under this Agreement 
for a breach thereof shall not be deemed to be a waiver of such rights or a waiver of any 
subsequent 
b:each. 

ENTIRE AGREEMENT: This is the entire agreement of the parties with respect to the 
subject matter hereof and supersedes all prior agreements. 

P.!!ENDME"h$: This Agreement may be supplemented, amended or revised only in 
writing by agreement of the parties and approved by the National Fish and Wildlife 
Foundation. 



25. SEVERABILITY: If any part of this Agreement shall be held unenforceable, the rest of this 
Agreement will nevertheless remain in full force and effect. 

26. NU ASSiGNMENT: iC acknowiedges that the services to be performed by iC for Ciient are 
of 2 persona! nature, and IC agrees not to assign this Agreement, in h o l e  or in part, to 
any other person or entity without the prior witten consent of Client, CALFED and the 
Foundation. 

27. FEDERAL iAw AND REGiiiiiiiiONS: Accepting these funds renders IC subject to aii terms 
and conditions of appropriate OMB Circulars (Section XIII). such as allowable costs and 
cost principles. IC must comply with all applicable federal laws and regulations imposed 
on individuals and organizations receiving federal funds, including equal opportunity 
empioyment, t i e  Americans witn Disabiiities Aci, ana drug-free work piace requirements. 
IC's financials management system must comply with internal control requirements 
inc!uding, but not limited to, cash receipts, cash disbursements, indirect costs, 
procurement, labor costs. and interest earned on federal funds. 

-. 
I ne pariies hereto nave executed this Agreement as of tine iatest date snovm beiow. 

NATIONAL AUDUBOM SOCIETY, INC. 

cupe~ isor  

James A. Cunningham 
Sr. V.P. Finmce &Adminlst:ation 

INDEPENDENT CONTRACTOR: 

Date: 

Date: 

?!arne of !C 

By: 
Title: 

Date: 



SlATEOFCWWRNIA 

NONDISCRIMINATION COMPLIANCE STATEMENT 
m. 19 (RN.b95) 

The company named above (herinafter referred to as "prospective contractor") hereby certifies, unless 

specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of 

Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the 

development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor 

agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for 
employment because of sex, race, color, ancestry, religious creed, national origin, physical disability 

(including HIV and AIDS), medical condition (cancer), age (over 40), marital status, denial of family 

care leave and denial of pregnancy disability leave. 

CERTIFICATION 

.I, the oficial named below, hereby swear that I am duly authorized to legally bind the prospective 
contractor to the above described certification. I amfully aware that this cer@fication, executed on the 
date and in the county below, is made under penalty of perjury under the laws of the State of 
California. 

/ 
PROSPECTIVE WNTRA&OR'S LEW BUSINESS NAME 



STATE OF CXUORNlA 

NONDISCRIMINATION COMPLIANCE STATEMENT 
STj. is $XV. $531 

The company named above (herinafter referred to as “prospective contractor”) hereby certifies, unless 

specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of 

Regulations, Title 2, Division 4, Chapter 5 in matters relating to reporting requirements and the 

development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor 

agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for 

employment because of sex, race, color, ancestry, religious creed, national origin, physical disability 

(including HIV and AIDS), medical condition (cancer), age (over 40), marital status, denial of family 

car& leave and denial of pregnancy disability leave. 

CERTIFICATION 

I, the official named below, hereby swear h a t  I am dky authorized to legally bind the prospective , 
contractor to the above described cemjication I am fully aware that this cerrification, execuled on lhe 
date and in rhe cowq below, is mnde under penalty of perjury under the h s  of the Slate of 
California. 



S T K E  OF 

NONDlSCRlMlNATiON COMPUANCE STATEMENT 
s m r r  e.sB) 



STATE OF WoRNL4 

NONDfSCRlMlNATlON COMPLIANCE STATEMENT 
sm.19 W.%I 

o(*IpIvw NAME 

University of California 

The company named above (herinafter referred to as "prospective contractor") hereby cerdfies, unless 

specifically exempted, compliance with Government Code Section 12990 (a-f) and California Code of 

Regulations, Title 2, Division 4, Chapter 5 in manen relating to reporting requirements and the 

development, implementation and maintenance of a Nondiscrimination Program. Prospective contractor 

agrees not to unlawfully discriminate, harass or allow harassment against any employee or applicant for 

employment because of sex, race, color, ancestry, religious creed national origin, physical disability 

(including H N  and AIDS), medical condition (cancer), age (over 40), marital status, denial of family 

care leave and denial of pregnancy disability leave. 

CERnflCATlON 

I, the official named below, hereby swear that I am duly authorized IO legally bind the prospective , 
conmactor to the above described cemjication I am filly aware that this certification, executed on the 
date and in r h e  counry below, is made under penalty of perjury under the laws of I h e  State of 
California. 

~~ ~ 

O F R W S M E  

Reqents o f  the University of California 
. D A l E E X E C V W  mCCTTa)INMrna= 

5/8/00 r- Y O 1 0  
pRosRc1M IxxIIRIcToRSSGWNFE 

P ~ C C F W C l W W .  Ramona McGroartv J 

- .. .-- Contracts and Graits Analyst 

410 Mrak Hall 
TECV . ., ' i  Office of Research, University of Califomia 

.. .. m 
Vllr - 
Davis, CA95616-8671 
(530) 752-9753; FAX (530) 754-9233 



'state of California 
'The Resources kenw 
Department of Water Resources . ' 

NONCOLLUSION AFFIDAVIT TO BE EXECUTED BY 

Agreement No. 

Exhibit 

!BIDDER AND SUBMITTED WITH BID FOR PUBLIC WORKS 

. .  

. ,  

the party making the foregoing bid that the bid is not made in the 'interest of, or'on 
behalf of, any undisclosed person, partnership, company, association, organization, 
or corporation: that the bid 'is genuine and not collusive or sham: that the bidder 
has not directly or indirectly induced or solicited any other bidder to put ,in a false 
sliam bid, and has not directly or indirectly colluded, conspired, connived. or agreed 
with any bidder or anyone else to put in a s.hambid, or that anyoneshall refrain from 
bidding. that,the bidder .has not in any manner, directly or indirectly, sought by 
agreement, communication, or conference with anyone to fix the bid price of the 
bidder or any other bidder. or.to fix any overhead, profit, or cost element of the bid 
price, or of that of any other bidder, or to secure any advantage against the public 
body awarding the contract of anyone interested in the proposed contract; that all 
statements contained in.the bid are true: and, further, that the bidder has not, 
directiy or ifidirectly, submittid hisor her bid price or any breakdown thereof, orthe . 
contents thereof, or, divulged information or.data relative thereto, o r  paid, and will 
not pay. anyfee to any corporation,' partnership, company, association, organization, 
bid depository. or to any member or agent thereof to effectuate a.collusive. or 
sham bid., . .  

DATED 5\\2\00 . ' 

' -w 
No. 

Qualified DWR 42Ot,(NeW 4/90] Commission 

. .  . .  . . .  



PLICATION FOR 
DERAL ASSISTANCE 

I I 
(1.NPE OFSUBMISSION: I 13. DATE RECEIVED BY STATE 

10. CATALOG OF FEDERAL DOMESM: ASSISTANCE NUMBER. m-m 

- 
afedwal' 

b. AppEcanl 0 I 

c. State '$ 

ORDER 12322 PROCESS? 

\ .  BDD ..&68 Po . ' 

a. YES. THIS PREAPPUCATIWAPPUCATION WAS W E  
m AVAILABLE TO M E  STATE EXECUTIVE ORDER 12372 

. . PROCESSFORRMEWON: 
m 

d # d  
DATE 

6 m 
b. No. 0 PROORAM IS NOT COVERED BY E 0.'12372 

e.3ther m OR PROGRAM HAS NOT BEEN SELECTED BY STATE 
FOR RnnEW 

I DOCUMENT HAS BEEN DULY AUTHORIZED BY W E  GOVERNING BODY OF THE APPLICANT AND THE APPUCANT WILL COMPLY WlTn THE 



BUDGET INFORMATION - Non-Construction Programs OMB Approval No. 0348-0044 
I 

SECTION A - BUDGET SUMMARY 
Catalog of Federal 

Domestic Assistance Estimated Unobligated Funds New or Revised Budget 

Number Federal Non-Federal Federal Non-Federal Total 
(b) (C) (d) (e) (f) (g) 

$ z4,aao $ $ $ $ 

I 

*o. g r 4 .  
1 

c. Travel 

d. Equipment 

g. Construction 

24, $50 L&f,4(7 14 $.*B &ms ' 

f. Contractual 

7, SOD 245 5 7 4  I 17, 6700 e. Supplies 

3.. O O D  2,560 
I 

/ 

I 

I , 

i 

Previous Edition Usable Prescribed by OMB Circular A-102 



~~ ~ SECTION C --NON-FEDERAL RESOURCES 
(a) Grant Program (e) TOTALS (d) Other Sources (c) State (b) Applicant 

17. 

18. 

19. 

20. TOTAL (sum ofhes 16-19) $ 5 & , 6 5 Z  $ 16S7@3 
SECTION F - OTHER iUDGET iNFORMATlON 

$ 549, I73 
(e) Foutih 

E 

21. Direct Charges: 22. Indirect Charges: 
I 

23. Remarks: 

Authorized for Local Reproduction Standard Form 424A (Rev. 7-97) Page 2 



OMB Approval NO. W48-0040 
ASSURANCES - NON-CONSTRUCTION PROGRAMS 

Public reporting burden for this collection of information is estimated to average 15 minutes per response, including time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of 
information. Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden, to the OficeTManagement and Budget, Paperwork Reduction Project (0348-0040), Washington, DC 20503. 

PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. 
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. 

NOTE Certain of these assurances may not be applicable to your project or program. M you have questions, please contact the 
awarding agency. Further, certain Federal awarding agencies may require applicants to certify to additional assurances. If such 
is the case, you will be notified. 

As the duly authorized representative of the applicant, I ceiiify that the applicant:. 

1. Has the legal authority to apply for Federal assistance 
and the institutional, managerial and financial capability 
(including funds sufficient to pay the non-Federal share 
of project cost) to ensure proper planning, management 
and completion of the project described in this 
application. 

2. Will give the awarding agency, the Comptroller General 

through any authorized representative, access to and 
of the United States and, if appropriate, the State, 

the right to examine all records, books, papers, or 
documents related to the award: and will establish a 
proper accounting system in accordance with generally 
accepted accounting standards or agency directives. 

3. Will establish safeguards to prohibit employees from 
using their positions for a purpose that constiutes or 
presents the appearance of personal or organizational 
conflictof interest, or personal gain. 

4. Will initiate and complete the work within the applicable 
time frame after receipt of approval of the awarding 
agency. 

5. Will comply with the Intergovernmental Personnel Act of 7. 
1970 (42 U.S.C. 5547284763). relating to prescribed 
standards for merit systems for programs funded under 

Appendix A of OPM's Standards for a Merit System of 
one of the 19 statutes or 'regulations specified in 

Personnel Administration (5 C.F.R. 900, Subpart F). 

6. Will comply with all Federal statutes relating to 
nondiscrimination. These include but are not limited to: 

which prohibits discrimination on the basis of race, color 
(a) Title VI of the Civil Rights Act of 1964 (P.L. 88-352) 

Amendments of 1972, as amended (20 U.S.C. 551681- 
or national origin; (b) Title IX of the Education 8. 

1683, and 1685-1686), which prohibits discrimination on 
the basis of sex; (c) Section 504 of the Rehabilitation 

Act of 1973, as amended (29 U.S.C. 5794), which 

the Age Discrimination Act of 1975, as amended (42 
prohibits discrimination on the basis of handicaps; (d) 

on the basis of age: (e) the Drug Abuse Office and 
U.S.C. 5§6101-6107), which .prohibits discrimination 

Treatment Act of 1972 (P.L. 92-255). as amended, 
relating to nondiscrimination on the basis of drug 

Alcoholism Prevention, Treatment and Rehabiliation 
abuse; (9 the Comprehensive Alcohol Abuse and 

Act of 1970 (P.L. 91-616), as amended, relating to 
nondiscrimination on the basis of alcohol abuse or 

Service Act of 1912 (42 U.S.C. 55290 dd-3 and 290 ee 
alcoholism; (g) 55523 and 527 of the Public Health 

3), as amended, relating to confidentiality of alcohol 
and drug abuse patient records; (h) Title Vlll of the 
Civil Rights Act of 1968 (42 U.S.C. 553601 et seq.), as 
amended, relating to nondiscrimination in the sale, 
rental or financing of housing; (i) any other 
nondiscrimination provisions in the specific statute@) 
under which application for Federal assistance is being 
made: and, 0) the requirements of any other 
nondiscrimination statute(s) which may apply to the 
application. 

Will comply, or has already complied, with the 
requirements of Titles II and 111 of the Uniform 
Relocation Assistance and Real Property Acquisition 
Policies Act of 1970 (P.L. 91-646) which provide for 
fair and equitable treatment of persons displaced or 
whose properly is acquired . a s  a result of Federal or 
federally-assisted programs. These requirements apply 
to all interests in real property acquired for project 
purposes regardless of Federal participation in 
purchases. 

Will comply, as applicable, with provisions of the 
Hatch Act (5 U.S.C. §§1501-1508 and 7324-7328) 
which limit the political activities of employees whose 
principal employment activities are funded in whole or 
in part with Federal funds. 

Previous Edition Usable 
Authorized for Local Reproduction Prescribed by OMB Circular A-102 
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9. Will comply, as applicable, with the provisions of the Davis- 
Bacon Act (40 U.S.C. 55276a to 276a-7), the Copeland Act 

Work Hours and Safety Standards Act (40 U.S.C. $5327- 
(40 U.S.C. 5276~ and 18 U.S.C. 5874)- and the Contract 

333), regarding labor standards for federally-assisted 
construction subagreements. 

10. Will comply, if applicable, with flood insurance purchase 
requirements of Section 102(a) of the Flood Disaster 
Protection Act of 1973 (P.L. 93-234) which requires 
recipients in a special flood hazard area to participate in the 
program and to purchase flood insurance if the total cost of 
insurable construction and acquisition is $10,000 or more. 

11. Will comply with environmental standards which may be 
prescribed pursuant to the following: (a) institution of 
environmental quality control measures under the National 
Environmental Policy Act of 1969 (P.L. 91-190) and 

facilities pursuant to EO 11738; (c) protection of wetlands 
Executive Order (EO) 11514; (b) notification of violating 

floodplains in accordance with EO 11988; (e) assurance of 
pursuant to EO 11990; (d) evaluation of flood hazards in 

project consistency with the approved State management 

Act of 1972 (16 U.S.C. $61451 et seq.); (f)  conformity of 
program developed under the Coastal Zone Management 

Federal actions to State (Clean Air) Implementation Plans 

amended (42 U.S.C. .557401 et seq.); (9) protection of 
under Section 176(c) of the Clean Air Act of 1955, as 

underground sources of drinking water under the Safe 
Drinking Water Act of 1974, as amended (P.L. 93-523); 
and, (h) protection of endangered species under the 
Endangered Species Act of 1973, as amended (P.L. 93- 
205). 

12. Will comply with the Wild and Scenic Rivers Act of 

components or potential components of the national 
1968 (16 U.S.C. 5fr1271 et seq.) related to protecting 

wild and scenic rivers system. 

13. Will assist the awarding agency in assuring compliance 
with Section 106 of the National Historic Preservation 
Act of 1966, as amended (16 U.S.C. §470), EO 11593 

the Archaeological and Historic Preservation Act of 
(identification and protection of historic properties), and 

1974 (16 U.S.C. 55469a-1 et seq.). 

14. Will comply with P.L. 93-348 regarding the protection of 
human subjects involved in research, development, and 
related activities supported by this award of assistance. 

15. Will comply with the Laboratory Animal Welfare Act of 
1966 (P.L. 89-544, as amended, 7 U.S.C. $52131 et 
seq.) pertaining to the care, handling, and treatment of 
warm blooded animals held for research, teaching, or 
other activities supported by this award of assistance. 

16. Will comply with the Lead-Based Paint Poisoning 

prohibits the use of lead-based paint in construction or 
Prevention Act (42 U.S.C. 554801 et seq.) which 

rehabilitation of residence structures. 

17. Will cause to be performed the required financial and 
compliance audits in accordance with the Single Audit 
Act Amendments of 1996 and OMB Circular No. A-133, 

Organizations.' 
"Audits of States, Local Governments, and Non-Profit 

18. Will comply with all applicable requirements of all other 

governing this program. 
Federal laws, executive orders, regulations, and policies 



I OMBApproval No. 0348-004 

BUDGET INFORMATION - Construction Programs 
~ 

COST CLASSIFICATION a. Total Cost b. Costs Not Allowable 
for Participation 

c. Total Allowable Costs 
(Columns a-b) 

1. Administrative and legal expenses $ $ .oo $ 

2. Land, structures, rights-of-way, appraisals, etc. $ .oo $ .oo $ .oo 

3. Relocation expenses and payments $ .oo $ .oo $ .oo 

4. Architectural and engineering fees $ 

5. Other architectural and engineering fees $ .oo $ .oo $ .oo 

+o .oo 40 0 
.a0 

4-00 .oo $ .oo $ + 2) .oo 

Enter eligible costs from line 16c Multiply X a% 

Previous Edition Usable Authorlzed for Local Reproduction Standard Form 424C (Rev. 7-97) 
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ASSURANCES -CONSTRUCTION PROGRAMS 

Public reporting burden for this collection of information is estimated to average 15 minutes per response, including time for reviewing 
instructions, searching existing data sources, gathering and maintaining the data needed, and completing and reviewing the collection of 
information. Send comments regarding the burden estimate or any other aspect of this collection of information, including suggestions for 
reducing this burden, to the Office of Management and Budget, Paperwork Reduction Project (0348-0042), Washington, DC 20503. 

I PLEASE DO NOT RETURN YOUR COMPLETED FORM TO THE OFFICE OF MANAGEMENT AND BUDGET. 
SEND IT TO THE ADDRESS PROVIDED BY THE SPONSORING AGENCY. I 

OMB Approval No. M48-0042 

- 

NOTE: Certain of these assurances may not be applicable to your project or program. If you have questions, please contact the 
Awarding Agency. Further, certain Federal assistance awarding agencies may require applicants to certify to additional 
assurances. If such is the case, you will be notified. 

As the duly authorized representative of the applicant, I cettify that the applicant: 

1. Has the legal authority to apply for Federal assistance, 
and the institutional, managerial and financial capability 
(including funds sufficient to pay the non-Federal share 

management and completion of the project described in 
of project costs) to ensure proper planning, 

this application. 

2. Will give the awarding agency. the Comptroller General 

through any authorized representative, access to and 
of the United States and, if appropriate, the State, 

the right to examine all records, books, papers, or 
documents related to the assistance; and will establish 
a proper accounting system in accordance with 
generally accepted acwunting standards or agency 
directives. 

3. Will not dispose of, modify the use of, or change the 

site and facilities, without permission and instructions 
terms of the real properly tide, or other interest in the 

from the awarding agency. Will record the Federal 
interest in the title of real property in accordance with 
awarding agency directives and will include a covenant 
in the title of real properiy aquired in whole or in part 
with Federal assistance funds to assure non- 
discrimination during the useful life of the project. 

4. Will comply with the requirements of the assistance 
awarding agency with regard to the drafting, review and 
approval of construction plans and specifications. 

5. Will provide and maintain competent and adequate 
engineering supelvision at the construction site to 

approved plans and specifications and will furnish 
ensure that the complete work conforms with the 

progress reports and such other information as may be 
required by the assistance awarding agency or State. 

6. Will initiate and complete the work within the applicable 
time frame after receipt of approval of the awarding 
agency. 

7. Will establish safeguards to prohibit employees from 

presents the appearance of personal or organizational 
using their positions for a purpose that consttutes or 

conflict of interest, or personal gain. 

8. Will comply with the Intergovernmental Personnel Act 

standanls for merit systems for programs funded 
of 1970 (42 U.S.C. 554728-4763) relating to prescribed 

Appendix A of OPM's Standards for a Merit System of 
under one of the 19 statutes or regulations specified in 

Personnel Administration (5 C.F.R. 900, Subpart F). 

9. Will comply with the Lead-Based Paint Poisoning 

prohibits the use of lead-based paint in construction or 
Prevention Act (42 U.S.C. 554801 et seq.) which 

rehabilitation of residence structures. 

10. Will comply with all Federal statutes relating to non- 
discrimination. These include but are not limited to: (a) 
Title VI of the Civil Rights Act of 1964 (P.L. 88-352) 
which prohibits discrimination on the basis of race, 
color or national origin; (b) Title IX of the Education 
Amendments of 1972, as amended (20 U.S.C. $51681 
1683, and 1685-1686), which prohibits discrimination 
on the basis of sex; (c) Section 504 of the 
.Rehabilitation Act of 1973, as amended (29 U.S.C. 
5794). which prohibits discrimination on the basis of 
handicaps; (d) the Age Discrimination Act of 1975, as 
amended (42 U.S.C. §§6101-6107), which prohibits 
discrimination on the basis of age; (e) the Drug Abuse 
Office and Treatment Act of 1972 (P.L. 92-255), as 
amended, relating to nondiscrimination on the basis of 
drug abuse; (f) the Comprehensive Alcohol Abuse and 
Alcoholism Prevention, Treatment and Rehabilitation 
Act of 1970'(P.L. 91-616). as amended, relating to 
nondiscrimination on the basis .of alcohol abuse or 
alcoholism: (9) 55523 and 527 of the Public Health 
Service Act of 1912 (42 U.S.C. 55290 dd-3 and 290 ee 
3), as amended, relating to confidentiality of alcohol 
and drug abuse patient records: (h) Title Vlll of the 
Civil Rights Act of 1968 (42 U.S.C. 553601 et seq.), as 
amended, relating to nondiscrimination in the sale, 
rental or financing of housing: (i) any other 
nondiscrimination provisions in the specific statute(s) 

made; and, 0) the requirements of any other 
under which application for Federal assistance is being 

application. 
nondiscrimination statute@) which may apply to the 

Standard Form 424D (Rev. 7-97) 
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11. Will comply, or has already complied, with the 

Assistance and Real Properly Acquisition Policies Act of 
requirements of Titles I I  and 111 of the Uniform Relocation 

1970 (P.L. 91-646) which provide for fair and equitable 
treatment of persons displaced or whose properly is 
acquired as a result of Federal and federally-assisted 
programs. These requirements apply to all interests in real 
propeq acquired for project purposes regardless of 
Federal participation in purchases. 

12. Will comply with the provisions of the Hatch Act (5 U.S.C. 
551501-1508 and 7324-7328) which limit' the poliical 
activities of employees whose principal employment 
activities are funded in whole or in part with Federal funds. 

13. Will comply, applicabie, wivl the provisions of the Davis- 
Bacon Act (40 U.S.C. 55276a to 276a-7), the Copeland Act 
(40 U.S.C. 5276~ and 18 U.S.C. 5874), and the Contract 

333) regarding labor standards for federally-assisted 
Work Hours and Safety Standards Act (40 U.S.C. s327- 

construction subagreements. 

14. Will comply with f lwd insurance purchase requirements of 
Section 102(a) of the Flood Disaster Protection Act of 1973 

hazard area to participate in the program and to purchase 
(P.L. 93-234) which requires recipients in a special flood 

flood insurance if the total cost of insurable construction 
and acquisition is $10,000 or more. 

15. Will comply with environmental standards which may be 
prescribed pursuant to the following: (a) institution of 
environmental quality control measures under the 

National Environmental Policy Act of 1969 (P.L. 91- 

of violating facilities pursuant to EO 11738; (c) 
190) and Executive Order (EO) 11514: (b) notification 

protection of wetlands pursuant to EO 11990; (d) 

with EO 11988; (e) assurance of project consistency 
evaluation of flood hazards in floodplains in accordance 

with the' .approved State management program 
developed under the Coastal Zone Management Act of 
1972 (16 U.S.C. $51451 et seq.); (f) conformity of 
Federal actions to State (Clean Air) Implementation 
Plans under Section 176(c) of the Clean Air Act of 

protection of underground sources of drinking water 
1955, as amended (42 U.S.C. 557401 et seq.); (9) 

under the Safe Drinking Water Act of 1974, as 
amended (P.L. 93-523); and. (h) protection of 
endangered species under the Endangered Species Act 
of 1973, as amended (P.L. 93-205). 

16. WiU comply with the Wild and Scenic Rivers Act of 
1968 (16 U.S.C. 551271 et seq.) related to protecting 
components or potential components of the national 
wild and scenic rivers system. 

17. Will assist the awarding agency in assuring compliance 
with Section 106 of the National Historic Preservation 
Act of 1966, as amended (16 U.S.C. 5470). EO 11593 
(identification and protection of historic properties), and 

1974 (16 U.S.C. 55469a-1 etseq.). 
the Archaeological and Historic Preservation Act of 

18. Will cause to be performed the required financial and 
compliance audits in accordance with the Single Audit 
Act Amendments of 1996 and OMS Circular No. A-133, 

Organizations.' 
'Audits of States, Local Governments, and Non-Profit 

19. Will comply with all applicable requirements of all d h e 5  

governing this program. 
Federal laws, executive orders, regulations, and policies 

r 
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Appendix 6. 
Threshold Requirements 

A. Letters of Notification to Yo10 County 

B. Environmental Compliance Checklist 

C. Land Use Checklist 



dubon Society-California 

May 12,2000 

Lois Wolk, Chairman 
Yolo County Board of Supervisors 
625 Court St 
Woodland CA 95695 

The National Audubon Society - California State Office is pleased to notify you that we are submitting 
the enclosed proposal entitled “The Willow Slough Watershed Rangeland Stewardship Program” to 
CALFED Bay-Delta Program. 

This proposed program is a second-phase request within our collaborative partnership with the Yolo 
County Resources Conservation District as part of our existing CALFED project, “The Union School 
Slough Watershed Improvement Program,” now in its second year. Requested funds are for direct 
implementation of the Willow Slough Integrated Resource Management Plan (which the County helped 
fund in 1996). This next phase of our program would include three primary tasks: 

1) Providing outreach, training, and conservation project planning assistance to private ranchland 

2) Implementing a series of conservation activities with ranchland owners, including riparian and 

3) Conducting research and monitoring of ranchland conservation practices to assess their contribution 

owners in the upper watershed of Willow Slough; 

grassland habitat enhancements; and 

to watershed health. 

The program involves new partners, including USDA Agricultural Research Service, UC Davis’ 
Departments of Agronomy and Range Science, Wildlife, Fish and Conservation Biology, and 
Environmental Horticulture. Each brings to the project scientific expertise to assist with research and 
monitoring tasks. 

Already the proposal enjoys the support of the Yolo RCD, NRCS Woodland Field Office, the Yolo 
County Farm Bureau, and a number of enthusiastic ranchland owners. If funded, this program would be 
closely coordinated with a program being proposed by the Yolo RCD, also under the CALFED Bay-Delta 
Program. 

Please contact me if you would like any further information or have questions regarding our proposal. 

Sincerely, 

+d44i/tl_ J dv Boshoven 

Watershed Coordinator 
Audubon California 
C/O Yolo County RCD 

Woodland, CA 95695 
221 West Court Street 

Cc: Clerk of the Board 



dubon Society-California 

May 12,2000 

John Bencomo, Director 
292 West Beamer Street 
Woodland, CA 95695 

The National Audubon Society -California State Office is pleased to notify you that we are submitting 
the enclosed proposal entitled “The Willow Slough Watershed Rangeland Stewardship Program” to 
CALFED Bay-Delta Program. 

This proposed program is a second-phase request within our collaborative partnership with the Yo10 
County Resources Conservation District as part of our existing CALFED project, “Union School Slough 
Watershed Improvement Program,” now in its second year. Requested funds are for direct 
implementation of the Willow Slough Integrated Resource Management Plan (which the county helped 
fund in 1996). This next phase of our program would include three primary tasks: 

1) Providing outreach, training, and conservation project planning assistance to private ranchland 

2) Implementing a series of conservation activities with ranchland owners, including riparian and 

3) Conducting research and monitoring of ranchland conservation practices to assess their contribution 

owners in the upper watershed of Willow Slough; 

grassland habitat enhancements; and 

to watershed health. 

The program includes new partners, USDA Agricultural Research Service, UCD’s Rangeland Sciences, 
Wildlife, Fish, and Conservation Biology, and Environmental Horticulture Departments. Each brings to 

. the project scientific evaluation skills to assist with research and monitoring tasks. 

If funded, his program would be closely coordinated with a program being proposed by the Yolo RCD, 
also under the CALFED Bay-Delta Program. Already the proposal enjoys the support of the Yolo RCD, 
NRCS Woodland Field Office, the Yolo County Farm Bureau, and a number of enthusiastic ranchland 
owners. 

Please contact me if you would like any further information or have questions regarding our proposal. 

Sincerelv. 

Jidy Boshoven 
Watershed Coordinator 
Audubon California 
C/O Yolo County RCD 
221 West Court Street 
Woodland. CA 95695 

Cc: Clerk of the Board 



Environmental Compliance Checklist 

1. Do any of the actions included in the proposal require compliance with either the 
California Environmental Quality Act (CEQA), the National Environmental Policy 
Act (NEPA), or both? 

Y 

YES NO 
A 

2. If you answered yes to # 1, identify the lead governmental agency for 
CEQANEPA compliance. (No to #1) 

Lead Agency 

3. If you answered no to # 1, explain why CEQM NEPA compliance is not required 
for the actions in the proposal. It is not anticipated activities proposed as part of the 
project would be considered discretionary actions by local, state or federal agencies. 

4. If CEQAINEPA compliance is required, describe how the project will comply 
with either or both of these laws. Describe where the project is in the compliance 
process and the expected date of completion. It is not anticipated that CEQA/NEPA 
compliance will be required. 

5. Will the applicant require access across public or private property that the 
applicant does not own to accomplish the activities in the proposal? 
X 
YES NO 

Audubon will require access across private property that we do not own to accomplish 
the activities in the proposal. Because individual properties where project activities will 
be implemented have not yet been identified, Audubon will provide access needs and 
permission for access from individual private landowners within 30 days of notification 
of approval. 

6.  Please indicate what permits or other approvals may be required for the activities 
contained in your proposal. Check all boxes that apply. 

LOCAL 
Conditional use permit - 
Variance - 
Subdivision Map Act approval - 
Grading permit - 
General plan amendment - 
Specific plan approval - 
Rezone - 
Williamson Act Contract cancellation - 
Other 



(please specify) 
None required X 

STATE 
CESA Compliance - (CDFG) 
Streambed alteration permit - (CDFG) 
CWA 5 401 certification - (RWQCB) 
Coastal development permit - (Coastal CommissionlBCDC) 
Reclamation Board approval - 
Notification - (DPC, BCDC) 
Other 
(please specify) 
None required X 

FEDERAL 
ESA Consultation - (USFWS) 
Rivers & Harbors Act permit - (ACOE) 
CWA $404 permit - (ACOE) 
Other 
(please specify) 
None required X 

DPC = Delta Protection Commission 
CWA = Clean Water Act ESA = Endangered Species Act 
CESA = California Endangered Species Act CDFG = California D e p w e n t  of Fish and 
Game 
USFWS = U.S. Fish and Wildlife Service RWQCB = Regional Water Quality Control 
Board 
ACOE = U.S. Army Corps of Engineers BCDC= Bay Conservation and Development 
comm. 



Land Use Checklist 

1. Do the actions in the proposal involve physical changes to the land (i.e. grading, 
planting vegetation, or breaching levees) or restrictions in land use (i. e. 

X 
conservation easement or placement of land in a wildlife refuge)? 

YES NO 

2. If NO to # 1, explain what type of actions are involved in the proposal (i.e., 
research only, planning only). (no to # 1) 

3. If YES to # 1, what is the proposed land use change or restriction under the 
proposal? The project will not require land use changes or restrictions. Physical 
changes to the land (i.e. erecting fences, planting vegetation, prescribed burning) are 
compatible with current private rangeland land uses. 

4. If YES to # 1, is the land currently under a Williamson Act contract? 

5. If YES to # 1, answer the following: 
Current land use: Private rangeland or Conservation Reserve Program properties 
Current zoning: Agriculture Preserve (A-P) and General Agriculture (A-1) 
Current general plan designation: Agriculture 

6. If YES to #1, is the land classified as Prime Farmland, Farmland of Statewide 
Importance or Unique Farmland on the Department of Conservation Important 
Farmland Maps? 

YES NO DON’T KNOW 

7. If YES to # 1, how many acres of land will be subject to physical change or land 
use restrictions under the proposal? All project areas in the watershed that will be 
subject to physical change (i.e. erecting fences, planting vegetation, prescribed burning) 
have not been identified. However, projects will be compatible with current private 
rangeland uses, and will not require land use restrictions. 

8. If YES to # 1, is the property currently being commercially farmed or grazed? 

X 

9. If YES to #8, what is the number of employees/acre? Because individual private 
properties where project activities will be implemented within the watershed have not yet 
been identified, we cannot provide an accurate response to this question. The total 
number of employees? Again, because individual private properties where project 



activities will be implemented within the watershed have not yet been identified, we 
cannot provide an accurate response to t h i s  question. 

10. Will the applicant acquire any interest in land under the proposal (fee title or a 
conservation easement)? 

A - 
YES NO 

11. What entity/organization will hold the interest? Private landowners would 
continue to hold the interest in their property. 

12. If YES to # 10, answer the following: (No to # 10) 
Total number of acres to be acquired under proposal 
Number of acres to be acquired in fee 
Number of acres to be subject to conservation easement 

13. For all proposals involving physical changes to the land or restriction in land 
use, describe what entity or organization will: 
manage the property: Private landowners would continue to manage their property. 
However, Audubon will coordinate with landowners on management of individual 
project sites. 
provide operations and maintenance services: Private landowners would provide 
operations and maintenance services for project on their property. 
conduct monitoring: Audubon and other collaborating agencies and organizations will 
conduct monitoring with approval and participation by the private landowner. 

14, For land acquisitions (fee title or easements), will existing water rights also be 
acquired? (No land acquisition is proposed) 

YES NO 

15. Does the applicant propose any modifications to the water right or change in the 
delivery of the water? 

- __ 

x - 
YES NO 

16. If YES to # 15, describe: (no to #15) 
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